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SECTION A
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A. Well Identification and Project Description

A.1. Describe in detail the purpose of the well and its anticipated
life expectancy

Through the submittal of this application, Beeland Group, LLC, requests
authorization from the Michigan Department of Environmental Quality (MDEQ) to
install and operate a non-hazardous disposal well located at their Alba, Michigan
facility pursuant to the applicable MDEQ Mineral Well regulations as specified in
the Natural Resources and Environmental Protection Act No. 451, Part 625 (as
amended). The well is to be located in Antrim County, Michigan within the limits
of Star Township, approximately 495 feet from the south line and 1,320 feet from
the east line of the southeast corner of Section 14, T30N, R5W. A map
identifying the facility location is included as Figure 1 at the end of this section.

All applicable information, figures and forms as identified by the MDEQ Permit
Application Instructions for Disposal, Storage, or Brine Production Wells are
included in this document. Section A includes all information pertaining to Well
Identification and Project Description, including items 1-13 (i.e. purpose of the
well through description of the planned coring program). Section B includes all
additional information required for an application for a permit to drill and operate
a disposal well, including items 1-17 (i.e. Form EQP 7200-14 through inquiring if
the well is to be a multisource commercial hazardous well). Note that the
application is not being sought to drill and operate a storage well or for the
production of brine (or conversion of wells for this purpose), and this is also
addressed in Section B. Figures and forms referenced in each subsection
(e.g.Section A.1) are included at the end of that subsection. Also note that the
guidance showed two item B.2, both numbered “2”, so this document presents 17
elements under Section B, not 16 as numbered in the Guidance
(http://www.michigan.gov/deq).

The Beeland Group of Jackson, Michigan intends to operate a single Non-
Hazardous Disposal Well in Alba, Michigan for underground injection of fluids
from a groundwater remediation project. Fresh water aquifers in the vicinity of
this well are to be protected by multiple strings of casing and cement. Injected
fluids will be delivered to the Dundee Formation injection interval under gravity
feed or positive pressure flow through tubing and a packer. The well is to have
one cemented long string protective casing extending into the injection interval.
The wellbore is to be an openhole completion within the injection interval. The
annulus area between the protective casing and injection tubing string is to be
filled with inhibited fresh water. Annulus pressure will be continuously monitored
to detect any leaks in the tubing or casing and annulus pressure is to be
maintained at levels of more than 100 psi above the tubing pressure.
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Beeland Group LLC intends to operate this well for a period of up to 20 years.
Project life may be altered based on future information acquired during the
operation of the groundwater remediation project.



Beeland Group, LLC
Disposal Well No. 1
Facility Location

|
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Figure 1

Beeland Group, LLC.
Alba, Michigan Facility

SITE LOCATION MAP

SCALE: NONE DATE: 01/07
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A.2. Notification: At the same time as submitting the permit
application, mail via first-class United States mail, a copy of the
first page of the permit application and cover letter to the clerk
of the township and the surface owner of record of the land on
which the well is to be located.

A letter has been prepared and submitted to the Clerk of Star Township
conveying a copy of the first page of the permit application. The permit applicant
is the owner of the land on which the well is to be located, and therefore no
submittal to the landowner is required.

At the end of this Section (A.2), a copy of the Cover Letter is presented, notifying
the Clerk of Star Township that an Application for Permit to Drill/Deepen/Convert,
and Operate a Well has been submitted for the following address:

10577 Alba Highway,
Alba, Michigan 49611
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A.3. Form EQP 7200-1, Application for Permit to Drill, Deepen,
Operate, with an original signature from the applicant or the
applicant’s agent. See instructions on reverse of form.

The Application for Permit to Drill Deepen, or Operate the Beeland Group
Disposal Well No. 1 is presented on Form EQP 7200-01. A Completed and
Signed Form is attached at the end of this Section (A 3).



Beeland Group, LLC

One Energy Plaza Jackson, Michigan 49201

January 9, 2007

Ms. Marilyn Rypkowski
Star Township Clerk
P.O. Box 947

Alba Michigan 49611

Dear Ms. Rypkowski:

The Beeland Group, LLC has submitted an Application to Drill/Deepen/Convert
and Operate a Mineral Well for non-hazardous fluid disposal to the Michigan
Department of Environmental Quality. The well will be located at the following

address:

10577 Alba Highway
Alba, Michigan 49611

The Beeland Group owns this property and intends to only manage fluids it
generates from a groundwater clean-up in the well it drills. As required by Part
625 of Act 451 PA 1994, as amended, attached please find a copy of the first
page of the permit application for your records. Please contact me at the
following address and telephone number should you have any questions or if we
can be of assistance.

Dave Dowhan

Beeland Group, LLC
One Energy Plaza
Jackson, Michigan 49201
517-768-7517

Sincerely,
Beeland Grotip , LLC

David J Dowhan
Commercial Director

cc.  Ray Vugrinovich, Michigan Department of Environmental Quality
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A.4. EQP 7200-2, Survey Record of Well Location signed and sealed
by a surveyor licensed in the state of Michigan which identifies:

A. A readily visible stake or marker must be set at the well
location. If the well will be directionally drilled also identify the
bottom hole location.
B. A flagged route or explanation of how the well location may
be reached.
C. Footages of the surface location (and if directionally drilled,
the bottom hole location) from the nearest property and section
lines.
D. Identification of the existing local zoning designation of the
surface location of the well.
E. The surveyor must include an attached plat that shows all of
the following information relative to the approximate distances
and directions from the stake or marker to special hazards or
conditions, including all of the following:
i. Surface waters and other environmentally sensitive areas
within 1,320 feet of the proposed well.
ii. Floodplains associated with surface waters within 1,320
feet of the proposed well.
iii. Wetlands, as identified by the provisions of Part 303 of the
NREPA, within 1,320 feet of the proposed well.
iv. Natural rivers, as identified by the provisions of Part 305 of
the NREPA, within 1,320 feet of the proposed well.
v. Threatened or endangered species, as identified by the
provisions of Part 365 of the NREPA, within 1,320 feet of the
proposed well.
vi. All buildings, recorded fresh water wells and reasonably
identifiable fresh water wells utilized for human consumption,
public roads, railroads, pipelines, power lines and other man-
made objects that lie within 600 feet of the proposed well
location.
vii. All public water supply wells identified as type | and lla
that lie within 2,000 feet of the proposed well location and type
IIb and Il that lie within 800 feet of the proposed well location,
as defined in Act No. 399 of the Public Acts of 1976, as
amended, being §325.1001 et seq. of the Michigan Compiled
Laws.

Form EPQ 7200-02, singed and sealed by a State of Michigan Surveyor is
included at the end of Section A.4. The Survey Plat is included in Attachment A.
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This Plat shows all of the required information, as do various diagrams or other
data sources, as discussed below.

The survey plat as well as Figure 2 at the end of Section A 4 shows there to be a
readily visible stake or marker set at the well location. The well will not be
directionally drilled. Further, the plat shows the roadways near and to the facility.
The Beeland Group, LLC facility is located east of Alba, Michigan in Antrim
County. The facility is to be entered via a dedicated site access road from the
north side of the Alba Highway, approximately five miles east of US 131. The
site access road will lead to a concrete unloading pad, which will be installed with
sufficient curbs and drainage slopes to allow the containment and collection of
any possible leakage during transport unloading operations. All traffic entering
and exiting the pad will pass an office/shop building on site and through a gate at
the highway entrance, which will provide location security. The well will be
located 495 feet north of the south section line and 1320 feet west of the east
section, SE SW SE of Section 14, T30N R5W. The area is currently unzoned,
but is used for agricultural and residential purposes. No local zoning
requirements apply to the property.

i. Surface Waters and other environmentally sensitive areas within 1,320
feet of the proposed well.

Topographic data are provided on Figures 3 and 4 at the end of Section A4. No
surface water features were identified on these maps. Additionally, aerial
photographs verify that the proposed well location, in the center of the open field,
is not near visible surface waters or other environmentally sensitive areas [Figure
5, end of Section A.4]. Field verification of this information is included in the
Survey (Form EPQ 7200-02 and Attachment A), which shows that there are no
surface waters or environmentally sensitive areas within 1,320 feet of the
proposed location.

ii. Floodplains associated with surface waters within 1,320 feet of the
proposed wells.

As discussed under item “i” above, there are no visible surface water features
within the required radius. FEMA maps verify that there are not identifiable
floodplains within 1,320 feet of the proposed well. Field verification through
survey activities (Attachment A) show no surface water features within 1,320 feet
of the proposed location.

i, Wetlands, as identified by the provisions of Part 303 of the NREPA,
within 1,320 feet of the proposed well.

The aerial photograph and available topographic maps show no indication of
wetlands within the specified radius, as verified through field analysis. Therefore,
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no wetlands were identified in accordance with Part 303 within the specified
radius of 1320 feet around the proposed well location.

v, Natural rivers, as identified by the provisions of Part 305 of the
NREPA, within 1,320 feet of the proposed well.

The aerial photograph shows no indication of natural rivers within the specified
radius. Therefore, no natural surface waters were identified within the specified
radius of 1,320 feet.

v. Threatened or endangered species, as identified by the provisions of Part
365 of the NREPA, within 1,320 feet of the proposed well.

Part 365 and related documentation indicate that the Bald Eagle (threatened),

Eastern Massasauga rattlesnake (candidate), and Pitcher’s thistle (threatened)
may be present in Antrim County. Field verification by the property owner has

not identified the presence of these within the specified radius of 1,320 feet.

vi. All buildings, recorded fresh water wells, wells and reasonably
identifiable fresh water wells utilized for human consumption, public
roads, railroads, pipelines, power lines and other man-made objects
that lie within 600 feet of the proposed well.

Available information indicates that there may be a single fresh water well (No.
99-524) within the specified 600 feet radius. Available data show there to be two
structures and two roads (one public, one private) within the radius, but no
railroads as verified by survey. Location maps showing the general location of
groundwater welfls are provided in Figures 4 and 8, at the end of Section A.4.

Vii. All public water supply wells identified as Type | and lla that lie within
2,000 feet of the proposed well location and Type llb and Il that lie
within 800 feet of the proposed well location, as defined in Act No. 399
of the Public Acts of 1976, as amended, being part 325.1001 et. Seq.,
of the Michigan Compiled Laws.

Based on available data, no public water supply wells of any type have been
identified within 2,000 feet of the proposed well location.
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DE% MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFIGE OF GEOLOGICAL SURVEY

INSTRUCTIONS FOR COMPLETING FORM 7200-1

Line 1a/b PART 615 SUPERVISOR OF WELLS or PART 625 MINERAL WELLS Identify which statute this well will be permitted under and what type

Line 1c

Line 2
Line 3

of well it will be,

PERMIT FEE For Part 615, Supervisor of Wells, the permit fee for all drilling and deepening permits is $300 For Part 625, Mineral Wells,
different fees apply to different types of wells: The permit fee is $2500.00 for a Waste Disposal well; and $500 for a Brine Preduction,
Processed Brine Disposal or Storage Well. Individual test well (greater than 250° deep) permit fees are $500. Permit fees for blanket test
well permits (between 50" and 250' deep) are $75 for 1-24 wells, $150 for 25-49 wells, $300 for 50-74 wells, and $600 for 75-200 wells. No
fee is required if you are revising an existing application. Make checks payable to “State of Michigan®, bank drafts are not accepted. An
application to revise the surface location of an existing permit must be accompanied by the original permit and a new fee  If application is for
a leg of a horizontal drainhole, check that box No new fee is required See line 14 of form EQC 7200 for further instructions

PRIOR PERMITS. |dentify all permit numbers of any wells drilled from the same surface location

FEDERAL IDENTIFICATION NUMBER or a SOCIAL SECURITY NUMBER. Use the federal identification number for a company or social
security number if the permittee is an individual

Lines 4-7 BOND. If the permittee as shown on line 8 is a partnership, all persons named share equal responsibility for the well The bond submitted

Line 8

Line 9

Line 10

Line 11
Line 12

Line 13

B Line 14
Line 15

Line 16
Line 17
Line 18
Line 19
Line 20
Line 21
Line 22
Line 23

Line 24

Line 25

Line 26
Line 28

must be identical to and include all parties shown on line 8 as the permittee. Separate bonds for individuals in a partnership are not
accepted. The bond number (line 6) is the Surety, Certificate of Deposit or Letter of Credit number which identifies that instrument Refer to
R 324.212 for bond amounts (line 7} under Part 615 Under Part 625, bonds for a disposal, storage, or brine wells are $30,000 for a single
well or $400,000 for blanket coverage (50 wells maximum). Refer to R299 2332 for bond amounts for Part 625 test wells  For additional
information regarding bending options and amounts contact the Permits and Bonding Unit at (517) 241-1529

APPLICANT. A permittee should be an owner of the well. [f you are a new applicant. have changed address, or changed officers, or
changed corporate structure, submit form EQP 7200-13, Well Permittee Organization Repaort

Provide the address and phone number of the permittee, this may be different than the address to mail the permit on Line 26 Check yes if
the permittee authorizes the DEQ an additional 4 days to process the permit (per PA 325 of 2004). In some cases this may prevent a permit
from being denied if there are corrections or revisions pending to make a permit decision Otherwise check no.

LEASE or WELL NAME AND WELL NUMBER  Wherever possible a single word lease name is preferable. (1) Last names first Use
comma after the last name when a first name is used. (2) Use "&’ to join names (e g. Doe & Hall not Doe-Hall,) (3) Please do not include
project names in the name of the well. Generally the first word should be chosen so that it will put the well name where one would expect to
find it. {4) If the drilling unit contains State or Federally owned minerals, include “State” and Township name or "USA” in the well name (e g
State Chester & Smith, or USA & Smith).

SURFACE OWNER. ldentify the surface owner(s) at the well site

SURFACE LOCATION Identify the surface location of the well site by describing it in a quarter, quarter, quarter section (10 acre) spot within
its township and range. Also identify the county and township name

BOTTOM HOLE LOCATION. Fill in this line only if this is a directionally drilled well. Identify the location of the endpoint of the borehole in
the same manner as on line 12

Identify the surface location of the well measured from nearest section lines (as identified in line 2, form EQP 7200-2).

If the well is directionally drilled, identify the location of the endpoint of the well bottom hole location measured from the from nearest section
lines (as identified in line 3 form EQP 7200-2).

Identify the bottom hole location of the well (same as surface location for straight holes) measured from the nearest drilling unit lines or
property lines for Part 625 wells (as identified in line 4 form EQP 7200-2}).

KIND OF TOOLS. Identify if the well will be drilled with Rotary, Cable, or Combination tools

SOUR OIL OR GAS. Indicate if the well is located In an area where sour (containing hydrogen sulfide, Hz8) oil and gas is likely to be
encountered. If so drilling and operation of the well must follow special requirements For details consult the Hydrogen Sulfide Management
General Provisions, R324 1101-R 324.1129. Indicate if an HzS contingency plan is enclosed.

BASE OF LOWEST KNOWN FRESH WATER AQUIFER Identify the formation and the depth where the base of the lowest known fresh
water aquifer is expected to be encountered

INTENDED TOTAL DEPTH For straight holes show the total depth of the well as measured depth (MD). For directionally drilled wells
identify the measured depth (MD}) and true vertical depth (TVD} at total depth

FORMATION AT TOTAL DEPTH. What is the geclegical formation at total depth of the well?

PRODUCING/INJECTING FORMATION Identify the intended producing formation for oil, gas or brine wells. For infection wells, identify the
intended injection interval. For storage wells, identify the storage formation. For test wells, identify the formation to be examined Identify or
discuss further in attachments if more than one target is anticipated

OBJECTIVE POQL, FIELD OR PROJECT. If this is an exploratory well, indicate “exploratory’. If this is a development well, identify the
producing field If it is an Antrim project welf identify the project or Uniform Spacing Plan {(USP} name

PROPOSED DRILLING, CASING, CEMENTING AND SEALING PROGRAM. Provide all casing and sealing data applicable to the proposed
dritting If the proposed program of drifling, casing, cementing, and sealing does not cenform with those established by rule, or special order,
then requests for exceptions must accompany an application for permit. For drilling through gas storage fields, refer to R 324 413 of Part
615. a) Depths: For directionally drilled wells use the measured depth to identify the depth of hole drilled and the depth where casing is set
b} Casing: For non-AP| grades of casing, provide data identifying rated or tested burst and collapse pressures. c) Cement: ldentify the
number of sacks of cement for each string of casing Identify the expected depth of the top of cement behind each casing under T O C,
tdentify the number of hours cement will be left undisturbed before commencing drilling under W.C.C. d) Mud: Indicate weights and
viscosities of drilling fluid during each phase of drilling If drilling muds are not added and the drilling fluid is essentially water, indicate fresh
water (FW) or salt water (SW).

DETAIL CEMENTING PRQGRAM Identify all cement classes, additives, and velumes (in cu. ft ) for each string of casing to be run  Identify
the amount of excess cement (if any)

tdentify the individual who can serve as a contact for the applicant and the mailing address to send the permit to

At least one copy of form EQP7200-01 must have an original signature of the individual authorized by the applicant to file the application

Mail application packet to: PERMITS AND BONDING UNIT
QFFICE OF GEOLOGICAL SURVEY
See further instructions on EQC 72C0 for preparing DEPARTMENT OF ENVIRONMENTAL QUALITY

a complete application or call 517-241-1528 PO BOX 30256
LANSING M! 48909-7756
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A.5. Form EQP 7200-4, Wellhead Blowout Control System.

The blowout control system for the proposed well is presented in form EQP-
7200-4, presented at the end of this Section (A 5). It is noted that no positive
pressures are expected during the installation of this shallow (<2500°) injection
well.
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

DE
Applicant

WELLHEAD BLOWOUT CONTROL SYSTEM Beeland Group, LLC
Worksheet supplement for “Application for Permit to Drill or Deepen a Well | One Energy Plaza
Jackson, Michigan 49201

This information is required by authority of Part 615
Supervisor of Wells or Part 625 Mineral Wells, Act 451

PA 1994, as amended, in order to obtain a permit. Well name and number

Beeland Disposal Well No. 1

Max. anticipated surface pressure 500 psi B.O.P.
Manual
] Xl Hydraulic
Annular B O.P 9" ", 3000 WP —— ¢ A [l Sour Trim
¢ ! 7
B.C P.Pipe Rams 41/2"  “ 3000 W.P
(Pipe/Blind) ;
P : % BOPblind Rams 0 “ 3000 WP
_ : ) + (Pipe/Blind)
Check Valve 2 “, 3000 WP S i Valve 2 *, 3000 WP
", 3000 W.P  S—— Valve 2" “, 3000 WP,

*, 3000

Kilt

T

Spool 9 *, 3000 WP, *, 3000 WP
AR R Grand Veval — 23 -

Fill above blanks with applicable infermation. If not applicable, enter "N A ” or cross-out item shown
Describe test pressures and procedure for conducting pressure test. Identify any exceptions to R324 406 being requested

Standard pressure testing and verification of operation to be conducted prior to drilling below 250' BGL.

No exceptions to R324 406 requested at this time

EQP 7200-4 (Rev 8/2004)
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A.6. Form EQP 7500-3, Environmental Impact Assessment for
Mineral Wells Surface Facilities

The Environmental Impact Assessment of Mineral Wells Surface Feature is
presented infon Form EQP 7500-3, presented at the end of this Section (A.6).



DE@ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGIGAL SURVEY
ENVIRONMENTAL IMPACT ASSESSMENT FOR MINERAL WELLS AND SURFACE FACILITIES
To be submitted with an application for a well permit pursuant to Part 625, 1994 PA 451, as amended (The Act) or prior to
construction of asscciated surface facilities located more than 300 feet from the proposed well.
Check all boxes and fill in all blanks that apply to the proposed well(s) or proposed surface facility.
Submit a Soif Erosion and Sedimentation Control Plan (EQP 7200-18) for each drill site, surface facility and flowline
identified in the EIA.

This ElA is for (check one)
] Well only. Complete Parts A, B, D, E, and F
[] Surface facility only (to be constructed more than 300 feet from the well). Complete Parts A1, A2, C, D, E, and F
Well and surface facility. Complete all Paris.

A. PROJECT DESCRIPTION

1. Applicant
Beeland Group, LLC OCne Energy Plaza, Jackson Michigan 49201

2. Well name and number
Beeland Disposal Well No. 1

3. Well type
[ Artificial brine production well
[] Natural brine production well
] Test well greater than 250’ deep or penetrating below deepest freshwater aquifer
[] Blanket test well(s) Number of proposed wells ___ Anticipated maximum depth
[ Processed brine disposal welt
[ Single-source, non-commercial, waste disposai well
[] Multi-source commercial non-hazardous waste disposal well
[ Multi-source commercial hazardous waste disposal well
] Storage well

4, [ 1Yes No Is this well a replacement for an existing well?
If Yes, list
Existing well name and number
Current owner
Existing well type and status
Existing well location
Reason for replacement
Disposition of existing well

5. []Yes No Is this well a reentry of an existing well?
If Yes, list
Existing well name and number
Current owner
Existing well type and status
Reason for reentry

6. [ 1Yes [XINo Isthe well expected to encounter hydrogen sulfide (H.S)?
If Yes, list formations expected to contain H.S and anticipated depths to tops of formations
N/A

7. Yes [ |No Isthe well expected to encounter oif or gas?

If Yes, list formations expected to contain oil or gas and anticipated depths to tops of formations
Antrim and Traverse Limestone may possibly contain gas in the vicinity; target injection zone is below these intervals
Anticipated top of Antrim: 1200 ft BGL; Anticipated base Antrim: approx. 1350 ft BGL; Anticipated top Traverse Limestone:
approx 1400 ft BGL; Anticipated base Traverse Limestone: approx 2050 ft BGL

EQP 7500-3 (rev. 8/2004) Page 1 of 5




8. [ ]Yes No Will the well be drilled from an existing drill pad?
If Yes, list well name, number, permit number and status of all existing wells on the drill pad (if no wells, write “none”)
N/A

See Attachment A for Plot Plan

Show proposed well and all existing wells on accompanying scale map identified as applying to Part A1 of the EIA.

B. DRILLSITE

1. Drill site access route dimensions25 feet x app 600 feet.
Provide a detailed description of topography, drainage, soil type(s), direction and percentage of slopes, land cover and
present land use for the drill site access route Show route on accompanying scale map labeled Part B1. The drill site
occurs in an area of relative flat topography, with no surface drainages. Soil types encountered will be the Kalskaska-
Karlin Comples with less than 6% slopes Soils are described as having a high infiliration rate (low run-off potential)
Current land cover is grassland, and the present land use is agricultural.

2. Drill site dimensions 200 feet x 200 feet.
Provide a detailed description of topography, drainage, soil types(s), direction and percentage of slopes, land cover and
present land use for the drill site. Show well site on accompanying scale map labeled Part B2 The Survey Plat
(Attachment A) serves as the Part B2 map (Attachment A is included in the MDEQ Application). Also see Section D of
this form EQP 7500-3.

NOTE: If any “Yes” box in items B3, B4, B5, B6, B or B8 is checked, the corresponding feature(s) must be
identified on an accompanying scale map identified as applying to Part B of the EIA.

3. [Yes No Are drain tiles present on the drill site?
If Yes, how they will be handled if they are encountered?
N/A

4. Are any of the foliowing located within 600 feet of the proposed wellhead?
X Yes [JNo Buildings
XlYes [INo Domesticfresh water wells
Yes [ No Public roads
[N Yes [KNo Railroads
M Yes []No Powerlines
[[yes [XINo Pipelines
[JYes [XNo Other man-made features (list individual features)
See Attachment A of the MDEQ Application, Survey Record of Well Location form.

5. Are any of the following located within 800 feet of the proposed welthead?
[JYes X No Type lIB public water wells Type Il is a non-community water supply with > 15 service connections or >
25 individuals for not less than 60 days per year.
[JYes [XINo Type lll public water wells Type lli is a public water supply which is neither Type | nor type 1l.

6. Are any of the following located within 1320 feet of the proposed wellthead?
[JYes X No Surface waters and other environmentally sensitive areas
[JYes [XINo Floodplains associated with surface waters
[1Yes [XINo Wetlands, as identified by sections 30301 to 30323 of the Act
] Yes No Natural rivers, as identified by sections 30501 to 30515 of the Act
[l Yes No Threatened or endangered species as identified by sections 36501 to 36507 of the Act

EQP 7500-3 (rev 8/2004) Page 2 of 5




7. Are any of the following located within 2000 feet of the proposed wellhead?
[JYes [XINoc Type ! public water wells
Type | is a community water supply with year-round service, = 15 living units or = 25 residents
OYes [XINo Type llA public water wells Type Il is a non-community water supply with > 15 service connections or
> 25 individuals for not less than 60 days per year.
8. [ 1Yes [XINo Are Great Lakes shorelines located within 1500 feet of the proposed wellhead?
9, Yes [ JNo Wil fresh water be used to drill this well?
If Yes, will the water be supplied from
] A “permanent” water well, to be retained after final completion OR used for drinking water (to be drilled and installed
pursuant to Part 127 of 1979 PA 368, as amended) OR
[ A “temporary” water well, to be plugged upon final completion and not used for drinking water OR
Another source (identify) offsite oilfield contractor supplier, as required
If No, identify the drilling fluid to be used.
10. Drilling fluid pit location and handling and disposal of drill cuttings, muds and fluids
Anticipated depth to groundwater _ <200 ft Depth determined by _local well logs
Pit type
[] On site in-ground pit. Anticipated dimensions: L__ W__ D___
Show proposed pit location on accompanying scale map labeled Part B10.
[ ] Remote in-ground pit. Anticipated dimensions: L__ W __ D ___
Attach approval of landowner and show remote pit location on accompanying scale map labeled Part B10
On-site steel tanks with no in-ground pits {complete 10a and 10d below, do not complete 10b and 10¢)
a. [1Yes [ No Willthe well be drilled into or through bedded salt deposits?
If Yes,
OYes [X]No Wil the drill cuttings contain solid salt?
If Yes, describe plans for handling and disposing of drill cuttings.
N/A

b. []Yes []No Will the drilling fluid pit contents be solidified after drilling?
If Yes, identify the pit solidification contractor and pit solidification method.

Not completed as per ltem 10, above.

c. []Yes []No Will the drilling fluid pit contents be removed after drilling?
If Yes, identify the site for disposal of the removed material.

Not completed as per ltem 10, above

d. & Yes [T]No Will any pit fluid be disposed by a licensed liquid waste hauler?
If Yes, identify the waste hauler.

Northern A-1 or other suitable equivalent

N/A

If No, describe disposal plans for pit fluids.

EQP 7500-3 {rev. 8/2004) Page30of5




C. SURFACE FACILITY

1. Yes [ INo Will the well have associated surface facilities?
If No, Do not complete the remainder of Part C
If Yes,
[]Yes No Does a surface facility currently exist?
If Yes, show facility location relative to the wellhead on a scale map labeled Part C1 Do not complete the remainder
of Part C.
if No,
Yes [JNo Has a location for the surface facility been chosen?
If Yes, complete Parts C2 through C10
If No, at least 60 days prior to beginning construction, submit an EIA for the Surface Facility (this form), a facility
plan, and a Soil Erosion and Sedimentation Control Plan (EQP 7200-18) to the Office of Geological Survey
District Supervisor.

2. [JYes [XINo Isthe proposed surface facility site more than 300 feet from the wellhead?
If Yes, complete Parts C3 through ¢10 and submit a map showing the location of the surface facility site relative to the
wellhead,
If No, do not complete the remainder of Part C.

3. Dimensions of surface facility access road: _20 feetx <600 feet.

Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present land use:
Topography is generally flat, with no visible drainage Kalkaska-Karlin soil complex 0-6% slope is present comprised of
well/excessively drained soils in upland plains. Surface layer consists of sand/loan with a 26-27 inch subsoil; rapid to
moderately rapid permeability. Present land use is woodlands and crop/agricultural areas.

4. Dimensions of surface facility site: <200 feet x <200 _feet.
Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present land use:
Topography is generally flat, with no visible drainage. Kalkaska-Karlin soil complex 0-6% slope is present comprised of

well/excessively drained soils in upland plains Surface layer consists of sand/loan with a 26-27 inch subsoil; rapid to
mnderataly ranid nermeahility _Presen land nsea is wnndlands and ernnfadriciniltural areas

NOTE: If any “Yes” box in items C5, C6, C7, C8, C9, or C10 is checked, the corresponding feature{s) must be
.-l identified on an accompanying scale map identified as applying to the appropriate section of Part C of the EIA.

5. []Yes No Are drain tiles present on the proposed surface facility site?
If Yes, discuss how they will be handled if they are encountered?
N/A

6, Are any of the following located within 600 feet of the proposed surface facility site?
Yes [ |No Buildings
B Yes [No Domestic fresh water wells
X Yes []No Public roads
[1Yes [XINo Railroads
[ JYes [XINo Power lines
[1Yes [KINo Pipelines
[ 1Yes [XINo Other man-made features (list individual features)

/. Are any of the following located within 800 feet of the proposed surface facility site?
[OYes XINo Type lIB public water wells Type Il is a non-community water supply with = 15 service connections or
> 25 individuals for not less than 60 days per year
[Oyes DI No Type lll public water wells. Type |ll is a public water supply which is neither Type | nor type II.

EQP 7500-3 (rev 8/2004) Page 4 of 5



8. Are any of the following located within 1320 feet of the proposed surface facility site?
[JYes [XNo Surface waters and other environmentally sensitive areas
[OYes [XINo Floodplains associated with surface waters
[]Yes No Wetlands, as identified by sections 30301 to 30323 of the Act
M yes [KINo Natural rivers, as identified by sections 30501 to 30515 of the Act
[1VYes No Threatened or endangered species as identified by sections 36501 to 36507 of the Act

9. Are any of the following located within 2000 feet of the proposed surface facility site?
CJYes [XINo Type l public water wells. Type | is a community water supply with year-round service, = 15 living units
or = 25 residents.
[JYes [XINo Type lIA public water wells Type Il is a non-community water supply with = 15 service connections or >
25 individuals for not less than 60 days per year.

10. [ ] Yes No Are Great Lakes shorelines located within 1500 feet of the proposed surface facility site?

D. FLOWLINE

B Yes []No Will the well have an associated flow line?
If Yes,
Flow line rout dimensions app.200 feet x app.200
Show flow line route from well to the surface facility, junction with an existing flowline or gathering system, on a scale map
labeled Part C2,
Anticipated maximum operating pressure (psig): 150
Describe leak detection program, including schedules of pericdic pressure testing and pericdic flowline patrols.
Flowlines will be visually inspected, once per week

Flow line material: carbon steel
Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present fand use
along the flow line route. Topography is generally flat, with no visible drainage Kalkaska-Karlin soil complex 0-6% slope
is present comprised of well/lexcessively drained soils in upland plains. Surface layer consists of sand/loan with a 26-27
inch subsoil; rapid to moderately rapid permeability Present land use is woodlands and crop/agricultural areas
X] Yes []No Will the flowline be buried?
If Yes
Burial depth: >4 feet
Describe flowline route marking scheme.
Labeled steel posts ( 2' in height) minimum every 50 feet.

If No, describe measures to protect flowline from vehicular damage.
Where flowline is elevated above ground, concret or steel post bollasters will be used to isolate from roadways.

E. MITIGATION OF IMPACTS FROM DRILLING AND/OR OPERATION

Describe measures to be taken to protect environmental and/or land use values at the well/surface facility sites(s)
The well will be installed on private property and will be over 500 feet from any other property line.  Any property disturbed
during initial well drilling will be used as part of the ultimate operation or will be restored to it's original state as practicable.
Further, while truck traffic may increase in the area, these vehicles will enter the site at an anticipated frequency of less than
20 per day, which will not appreciably increase traffic in the area.  Apropriate surface load/unload facilities will be constructed
in compliance with the current enviromental regulations, and the surface facilities will include secondary spill protection
(curbing) and other safeguard measures.

F. CERTIFICATION

“| state that | am authorized by said applicant to prepare this document. It was prepared under my supervision and direction.
The facts stated herein are true, accurate and complete to the pest of my knowledge ”

enneth Cooper, Consultant/Petrotek Eng Corp S — 01/05/07
| Name and title (printed or typed) Althorized Signature Date

Enclose with Application For Permit To Drill

EQP 7500-3 (rev 8/2004) Page 5 of 3
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A.7. Form EQP 7200-18, Soil Erosion and Sedimentation Control
Plan

The Soil erosion and Sediment Control Plan is presented in/fon Form EQP 7200-
18, presenied at the end of this Section (A.7).
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DE% MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY — OFFICE OF GEOLOGICAL SURVEY

SOIL EROSION & SEDIMENTATION

CONTROL PLAN
By authority of Part 91 and Part 615 or Part 625 of Act 451
PA 1994, as amended Non-submission and/or falsification of
this information may result in fines and/cr impriscnment

[ Part 615 OiliGas Well Part 625 Mineral Well

1 Name and address of applicant
Beeland Group, LLC

One Energy Plaza
Jackson, Michigan 49201

Facility Location:10577 Alba Highway, Alba Ml 48611
Phone: (517)788-9045 Fax: {517) 788-0138

2 Well or project name:

3 Well or project iocation:

Antrim Conservation District
4820 Stover Road

Bellaire, Ml 49615
Phone: (231) 533-8363 Fax: {231) 533-6388

Beeland Group Disposal Well No.1 Section(s) 14 730N RSW
4 Name and address of County or local Enforcement Agent (CEA) § Township 6 County
Ms Heidi Lang Star Antrim

7 Date earth changes expected to start
Spring, 2007

8 Date of expected completion

Summer, 2007

& Name and address of person responsibie for earth change:

Dave Dowhan
Beeland Group, LLC
1 One Energy Plaza

Jackson, M| 48201

Phone: (517) 768-7517 Fax: { 517) 788-0136

10 Name and address of person responsible for maintenance:

Dave Dowhan
Beeland Group, LLC
Cne Energy Plaza

Jackson, Ml 49201
Phone: (517 )768-7515

Fax: (817) 768-0136

Date sent to CEA

11 Send copies of supplemental plat required by Part 615 R 324 201(2)(b) or R 324 504(4) and this form and all atiachments tc CEA

.For plats and maps see Appendix A gnd Figure 3 of Section A4

EARTH CHANGE ACTIVITIES _

¢. New access roads_ 600

12 Project description: (Project activities may be permitted sequentially )
a Number of well sites 1 ,<1.0 acres
b Number of surface facility sites_1 <Q.5 acres
feet, <0.5 acres

d Fiow line(s) trenched in off well site”_ <200 feet _<0.3 acres

e Flow line(s) plowed in off well site" N/A feet _0 acres -

*Caontact CEA for fee schedule

_ist file numbers if known_N/A

13 Describe sites for which permits are being sought under Part 301 (Inland Lakes & Streams)_none
Describe sites for which permits are being sought under Part 303 (Wetlands) none

14 Areas requiring control structures

B4 No

Will earth changes occur in areas with slopes of 10% er greater; areas where runcff water is likely, such as runs-greater than 500 of moderate slope (5% to 10%)
narrow valiey bottomns &tc ; areas within 500" of a lake or stream; or other areas where sedimentation to a wetland or drainage way may occur?

[} Yes Attach detail map at scale of 1'=200 or farger with contour lines at & minimum of 20 intervals OR percent siope descriptions
Also indicate any of the following erosion control structures that will be utilized Identify location on map and attach detail plan
Indicate on plan whether erosion control structures are temporary or permanent
[ Diversions [ Cuiverts [[] Sediment basins [] Silt fences [ Rip-rap ] Berms [ Check dams {_] Other

15 Site restoration
[X Topsoil will be segregated from subsoil and stockpiled OR

54 Recontour and revegetate as soon as weather permits  Seed mix
[[] Describe other proposed methods of restoration

D No topsoil on site
DNR mix if gpplicabie. most disturbance 1o be permanently used for operations

- 16 A pI|cat|on prepared by (n

e
vid %OMI’L&Q

Signalure Date .
Ozl g Qe —  ouosior

FOR USE OF COUNTY OR LOCA(/&NFORCING AGENT

revisions 1o the plan

INSTRUCTIONS TQ COUNTY OR LOCAL ENFORCMENT AGENT: Return this form 1o the applicable field or district office of the Office of Geological
Survey within 30 days of receipt Expiain reasons for recommendation or disapproval and conditions required for approval  Include copies of any

17 Commenis

7] Cenducted on site inspection Date
i [] Inspected site with representative of applicant  Date

18 [] Approved [_] Disapproved

" CEA signature

Date

EQP 7200-18 (rev 8/2004)

ENCLOSE WITH APPLICATION FOR PERMIT TO DRILL
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A.8. Provide a conformance bond. For information regarding
bonding options see the link to mineral well bonds at
http://iwww.michigan.govideqogs and click on Mineral Wells or
contact David Davis at 517-241-1529.

The Beeland Group, LLC has secured a Letter of Credit in the amount of
$40,000.00 with the Michigan Departiment of Environmental Quality Office of
Geologic Survey designated as the beneficiary. A copy of this document is
provided at the end of Section A.8, along with a copy of the letter submitted to
USEPA requesting that this financial assurance be accepted simultaneously for
satisfying federal requirements.
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Beeland Group, LLC

One Energy Plaza Jackson, Michigan 49201

October 5, 2006

Rebecca L Harvey, Chief
Underground Injection Control Branch
U S. Environmental Protection Agency
77 West Jackson Boulevard, WU-16J
Chicago, lllinois 60604-3590

Dear Ms. Harvey:

This letter requests that the attached Letter of Credit submitted to the State of
Michigan in the total amount of $40,000 be considered an acceptable mechanism
for meeting the Federal Underground Injection Control program financial
responsibility requirement for the following well:

1 Well Name: Beeland Disposal Well No. 1

2. Well Location: Township 30N Range 5W SE 1/4 of Section 14
Antrim County, Michigan

3 UIC Application: Pending

4 Owner/Operator Name: Beeland Group, LLC

5 Address: One Energy Plaza
Jackson, Michigan 49201

6. Phone: (517) 788-0045

| certify under the penalty of law that | have personaily examined and am familiar
with the information submitted in this document and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, | believe
that the information is true, accurate and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of
fine and imprisonment. (Ref. 40 CFR 144.32)

B D domancd 10/5/04

Jogkph Tomasik, Vice-President Date Signed
land Group, LLC

cc: Thomas Wellman, Michigan Department of Environmental Quality
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A.9. The permit application fee as specified by statute:

Disposal well for disposal of waste products $
2,500.00

Disposal well for processed brine

500.00
Storage well

500.00
Natural or artificial brine production well

500.00

A check in the amount of $2500 for the permit application fee is attached to the
cover letter transmitting this application.

12
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A.10.An organization report, form EQP 7200-13, if a current
organization report is not on file with the supervisor.

The Organization Report presenting the current corporate organizational status

of Beeland Group, LLC is presented on form EQP 7200-13, at the end of this
Section (A.10).
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DEss MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

WELL PERMITTEE ORGANIZATION REPORT

Required by authority of Part 615 SUPERVISOR OF WELLS and Part 625 MINERAL WELL, Natural Rescurces and Environmental
Protection Act, 1994 PA 451, as amendsd. Non-submission andfor falsification of this information may result in fines and/or imprisonment

PURPOSE FOR FILING: [ New IR Change of Principal or Agent [} Address Gorrection [ Name Change

FRGANIZATION Enter the complete organization name, plan, and current business addressas and phone number.

i. Company name Besland Group L.L.C. 2. If organization shown in 1 is a subsidiary or an assumed name (dba),

(as shown on permit to drill} give name and address of associated or parent company or person
CMS Land Company

Mailing Address One Energy Plaza One Energy Plaza

City, State_Zip Jackson, Ml 49201 Jackson. Ml 49201

Strest Address
City, State Zip

Phone 517-788-9045 517-788-9045

Fed. ID or Soc. Sec. No, 20-56321543 38-2810979

3. Current Organization Plan (check one) . .
Ccarporation Cloint Venturs [CLimited Partnership DdLimited Liability Company
[CIPaitnership (Trust [1Sole Proprietership [ lother

4 if reorganization or
name change, name
& address of previous
organization

PRINGIPALS List all corporate officers, directors, incorporators, partners, or sharsholders whe have the au{hority to or responsibility for making
operational decisions including siting, drilling, operating, preducing, reworking, and plugging of wells. Attach extra sheet if needed.

5. Full Name Title Address, if different from address in 1 above

See attached list

f AGENTS List names of persons, other than employees of the organization who are authorized to submit applications, workplans, or records pursuant to
the above cited Act.

6. Full Name Company Address or Phone

Certification "l state that | am authorized to make this report  This report was prepared under my supervision and direction. The facts stated herein are
“true, accurate and complste to the best of my knowledge.”

Name & Titte {printed or typed) Authorized Signature Date
- Joseph P. Tomasik .
- Vice President [[November 20, 2006

"QP 7200-13 (rev 2004}  Mail original and one copy to: ZFFICE OF GECLOGICAL SURVEY
ICHIGAN DEPT OF ENVIRONMENTAL QUALITY
PO BOX 30256 LANSING Mt 489009-7756



Officers ~ Beeland Group LLC

David W. Joos, Chief Execuiive Officer

Thomas W Elward, President and Chief Operating Officer
James E Brunnes, Senior Vice President and General Counsel
Fohn M Butler, Senior Vice President

Carol A Isles, Vice President and Controller

Sharon A Mcllnay, Vice President

Laura I . Mountcastle, Vice President and Treasurer
Catherine M Reynolds, Vice President and Secretary
Joseph P Iomasik, Vice President

Theodore J Vogel, Vice President and Chief Tax Counsel
Tane M Kramer, Assistant Secretary

Joyce H Noxkgy, Assistant Secretary

Beverly S. Burger, Assistant Treasurer

Tames I.. Loewen, Assistant Treasurer
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A.11.Description of the drilling program, including the drilling fluid
and mud program, how the fluids will be handled and ultimate
disposition of the drilling fluids. Include a discussion of
whether overpressured zones are anticipated and how the mud
program will be modified to accommodate such a condition.

The proposed Beeland Well No. 1 is to be a newly installed Class | well. Well
No. 1 will be located in the Southeast 1/4 of Section 14, Township 30 North,
Range 5 West, Antrim County, Michigan. Ground level is estimated to be
approximately 1,335 feet above sea level (ASL) with Kelly Bushing (KB) that will
be dependent on type of rig available. The well will be drilled to a Total Depth
(TD) of no greater than 2,450 feet BGL, into the top of the Detroit River Group,
and will be completed openhole in the Dundee Formation and the top of the
Detroit River Group.

Drilling, Casing and Testing Program

The conductor casing, 13-3/8-inch, 54.5 Ibfft to 61 Ib/ft, J-55 or K-55 grade,
ST&C, or suitable equivalent will be drilled and cemented or driven to refusal in
the Glacial Drift to a maximum depth of approximately 175 feet BGL.

After a rotary rig is brought to the location, a 12%-inch hole will be drilled out of
the surface casing to a depth of approximately 950 feet. The intermediate
casing shoe will be targeted at a minimum of 100 feet below the base of the
Glacial Drift. After the shallow openhole logging program is complete (see
attached table), the hole will be conditioned and minimum 9 5/8-inch, 36 Ib/ft, J-
55 or K-55, LT&C, or suitable equivalent surface casing will be installed to a
depth of approximately 950 feet. The cementing program wili be determined
based on field conditions, but will likely consist of a mixture of 249 sacks (based
on a gauge hole) of Michigan equivalent Class A standard cement with 3 percent
CaCl, and additives. Appropriate excess cement will be pumped based on field
conditions. It is anticipated that a float shoe will be used plus a float collar one
joint up from the bottom and that centralizers are to be placed a minimum of one
every fifth joint.

After the intermediate casing string has been cemented, a cement bond log will
be conducted to document cement circulation o surface. The cement will be
drilled out of the intermediate string and an 8 1/2-inch hole will then drilled to
approximately 2,150 feet BGL. The top of the Dundee injection formation will be
penetrated in this stage of the drilling process. After the deep openhole logging
program is complete (see attached table), the hole will be conditioned and
minimum 7-inch, 23 Ib/ft to 26 Ib/ft, K-55 or J-55 grade, LT&C, or suitable
equivalent long-string casing will be installed to a depth of approximately 2,150
feet. The cementing program for the long string will be determined based on field
conditions, but will likely consist of a mixture of 264 sacks (based on a gauge

14
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hole) of Michigan equivalent Class A standard cement with 3 percent CaCl2 and
additives. Appropriate excess cement will be pumped based on field conditions.
It is anticipated that a float shoe will be used plus a float collar one joint up from
the bottom and that centralizers are to be placed a minimum of one every fifth
joint.

The final stage of drilling will be conducted using a 6-1/4-inch drill bit to drill out
cement and complete the well as an openhole to a depth of approximately 2,450
feet. After drilling is complete, additiona! openhole logging will be conducted to
obtain data regarding the Dundee injection interval. A cement bond log and a
baseline casing inspection log will be conducted in the long-string casing, and a
directional survey will be conducted to ascertain the bottomhole location and
trajectory of the wellbore. A packer will be set at a depth of approximately 2,100
feet inside the 7-inch long string casing. Four and one-half inch injection tubing is
proposed for the completion. Fluid will then be swabbed from the well to obtain a
sample of injection interval fluids. A radioactive tracer survey and a temperature
log will then be conducted to establish baseline conditions and initial external
mechanical integrity. A pressure transient test will also be conducted to derive
estimates of formation pressure and properties. A proposed schematic for the
Beeland Well is presented in Figure 7, presented at the end of Section A.11.

No over-pressured zones are anticipated during drilling of the Beeland well. If
under-pressured zones are encountered (as is likely), lost-circulation materials
will be utilized to control fluid loss as necessary based on well conditions. Fresh
water will be trucked to the site using local oilfield suppliers or a pre-existing
water well already located on the property will be used to supply water during
drilling and testing of this well. Fresh water will be used as the drilling fluid, and
will be held in on-site tanks with no in-ground pits. 1t is not anticipated that the
well will encounter dry bedded salts during drilling. Upon completion of drilling
operations, remaining fluids and solids will be disposed of off-site by a licensed
waste hauler, such as Northern A-1 or a suitable equivalent contractor.
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CEMENT. VOLUMES, FLUIDS and HOLE SIZE

TUBULARS and COMPONENTS

12 1/4” Hole, Cemented to Surface with 249 sacks Class A
8 1/2' Hole. Cemented to Surface with 264 sacks Class A
Annulus Fluid: Fresh water with inhibitor and scavenger

Completion: 6 1/4" Open Hole, total depth @ +/-2 450°

Surface Casing: 13 3/8°, 54 5 to 61#/ft, Driven to refusal as deep as 178’

Intermediate Casing: 9 5/8, 36 Ib/ft , K-55 or J-55, Set @ approx 950
Long String Casing: 7, 23 fo 26 Ib/it, J-55 or K-55, Set @ approx 2,150°
Injection Tubing: 4 1/2' 11.6 ib/ft, }-55 or K-55

Packer: 7 x4 1/2" Large Bore, Set @ approximately 2,100’
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Beeland Group, LLC.
Alba, Michigan Facility
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A.12 Description of the cementing program including the type,
properties and compressive strength of cement to be used on each
casing string. Indicate if DV tools will be used.

Figure 7 (end of Section A.11) presents the well completion diagram and also
includes information pertaining to the cementing program. As shown on this
diagram, approximately 249 sacks (294 cubic feet) of Michigan equivalent Class
A type cement with 3 percent CaCl; additives will be used to set the intermediate
casing from 950 ft BGS to ground surface. Also, approximately 264 sacks (312
cubic feet) of Michigan equivalent Class A type cement with 3 percent CaCl;
additives will be used to set the long string casing from about 2150 ft BGS to
ground surface. At 60° F and O psi (standard surface conditions), a minimum
ultimate compressive strength of 1500 psi will be targeted. No DV tools will be

used.
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A.13.Description of the proposed wireline logging program.

The proposed wireline logging program is summarized in Table 1, below.

TABLE 1 LIST OF PROPOSED LOGS BEELAND GROUP, LLC WELL

NO. 1
Description Depth Run
Dual Laterolog Gamma Ray, Formation Density, and | 100-950’
Caliper Logs (openhole before intermediate casing)
Cement Bond Log (intermediate casing) surf-950

Dual LateroLog, SP, Gamma Ray, Formation
Density, Compensated Neutron, and Caliper Log
{openhole before long string casing and in openhole
completion)

950- TD(2,450")

If required, Fracture Finder !D Log (openhole before 1,850-2,150°
long-string casing)
Cement Bond Log, Casing Inspection Log and surf-2,150¢°

Directional Survey (long-string casing)

Temperature Log

surf-TD (2,450°)

Radioactive Tracer Log

long string casing

Pressure/Temperature Gradient and Pressure
Transient Falloff test

2,150°
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A.14.Description of the testing program, including pressure tests on
casing strings, and any planned drill stem tests.

The Beeland Disposal Well No. 1 is to be installed and tested in 2007 according
to applicable regulations and permit requirements. Static pressure of the Dundee
and estimates of various injection interval characteristics are to be determined
via pressure transient testing, while native brine chemistry and characteristics are
to be determined based on acquisition of a fluid sample. Characteristics of the
injection interval are also to be evaluated based on conducting geophysical well
logging. No core sampling is currently planned. Additional details regarding the
well logging are presented in Response 13 of this application, geophysical
logging details.

After the open hole has been drilled, but prior to conducting any injection testing,
injection interval fluid will be produced from the well using either a submersible
pump or swabbing equipment. Based on fluid loss experienced during drilling
and field conditions, target production volumes for obtaining representative
samples will be adjusted in the field. In any case, a minimum of 100 bbls of fluid
will be produced before sampling is conducted. Field parameters including pH
and conductivity will also be monitored at surface as fluid is recovered to
determine when representative sampling is practical. Fluid will be subjected to
analysis for the following parameters: Alkalinity, Arsenic, Barium, Bicarbonate,
Cadmium, Calcium, Carbonate, Chloride, Chromium, Conductivity, Copper,
Hardness, Iron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Nitrate, as
(N), pH, Potassium, Radium 226, Radium 228, Selenium, Silica as SiO2,
Sodium, Specific Gravity, Strontium, Sulfur, TDS, TSS, and Zinc. See
Attachment B, the WAP, for sampling information.

Prior to drilling out of the intermediate and the long string casings, casing
pressure fests will be conducted to generally ascertain the condition of the string.
At a minimum, pressure tests of a 30-minute duration, with a minimum pressure
gradient of 0.6 psi/ft will be conducted prior to continued drilling.

[nitial mechanical integrity testing for the Beeland well will include reservoir
monitoring as specified in 40 CFR 146.13 (d) in addition to static annulus
pressure testing. Beeland will provide MDEQ a minimum of 30 days notice of
annual testing. Notice is to include proposed procedures for testing. Although
test procedures or methods may be changed based on approval by future MDEQ
staff, the following procedure will be utilized for the first such testing to be
performed:

1. Conduct Wellsite Safety Meeting
A. Prior to commencement of field activities, conduct safety meeting
with contractors and personnel to be involved with field services

18
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and MIT testing. Ensure that all safety procedures are understood
and review days work activities.

Conduct Fall-Off Test

A

E.
An
A
B.

C.

Record data regarding test well injection at typical operating
conditions (constant rate). Rate, temperature and specific gravity
versus time will be sampled and recorded during the injection
period. Cumulative volume injected should also be recorded.
Continue injection for a minimum of approximately five hours. Note
that significant rate variations may yield poor quality data or require
more complicated analysis techniques.

Rig-up pressure gauge.

Obtain final stabilized injection pressure for a minimum of one hour.
Ensure that the gauge temperature readings have also stabilized.
After gauge recordings are stable, cease injection and monitor
pressure fall-off. Instantaneous shut-in yields best results.
Continue monitoring pressure for a minimum of five hours or until a
valid observation of fall-off curve is observed.

Stop test data acquisition, rig-down and release equipment.

nulus Pressure Test

Stabilize well pressure and temperature.

Arrangements will be made for a representative from the USEPA to
be present to witness this testing.

Install ball valve or similar type "bleed" valve on annulus gate valve.
Pressurize annulus to a minimum of 100 psig with liquid and shut-in
pump side gate valve. If typical operating annulus pressures are
above 100 psi, higher pressures acceptable to the agency and
compatible with the well completion configuration will be utilized in
this testing. Pressure to be used will be detailed in proposed
procedures supplied with notification of testing. Install certified
gauge on "bleed" type valve. The annulus may need to be
pressurized and bled off several times to ensure an absence of air.
Monitor and record pressure for one hour. Pressure may not
fluctuate more than 3 percent during the one-hour test. At the
conclusion of the test, lower the annulus pressure to normal
operating pressure.
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

APPLICATION FOR PERMIT TO: 1a. Part 615 Supervisor of Wells . Part 625 Mineral Wells  |1¢. Fes enclosed
DRILL [ ] DEEPEN [] CONVERT |oend Ges Dwasto Disposal [(Qes
rine Disposal E]Brme Production DNO revision of
) AND OPERATE A WELL DHydrocarbon Storage DProcessed brine disposal app]jcétion
B on-submission andlr fafifcaton of his omnaton ——|L.JImjection for Secondary [storage [INo, teg of horz
may result in fines andfor imprisonment. Recovery [ ITest, fee sched. on rev. drainhole
2. Listall previous permit numbers 3. Fed. Employer ID. No or Soc Security No | Locate well and outline drilling unit on section plat
NA 20-5321543 N
4. Conformance bond 5 Attached |6 Bond number 7. Bond amount
[ Blanket [X] Single well [ Jon file Letter of Credit $40,000
8. Applicant (name of permittee as bonded)
Beeland Group, LLC
9  Address Phone
facility: 10577 Alba Highway, Alba, Michigan 48611 517 778 9045 W £
mailing:One Energy Plaza, Jackson, Michigan 49201 |l authorize DEQ 4 additional days
to process this application
X Yes [INo
410 Lease or well name (be as brief as possible) Well number
Beeland Disposal Well No. 1
11. Surface owner Beeland Group, LLC A
12 Surface location Township Schurlty
E 114 of SW  1/40f SE 14 of Sec 14 T30N R5W Star Antrim
13 If directional, bottom hele location Township County
1/4 of 1/4 of 1/4 of Sec T R
14. The surface location for this well is
495 feet from nearest (N/S) S section line AND 1320 feet from nearest (EW) E section line
15 Is this a directional well? [_| No [ ] Yes  If yes, complete line15. The bottom hole location for this well is
feet from nearest (N/S) section line AND feet from nearest (EAW) section ling
16 The bottom hole location (whether straight or directional) of this well is
495 feet from nearest (N/S) S drilling unit line AND 1320 feet from nearest (EW) E drilling unit line
Kind of tocls 18. Is sour oil or gas expected? 19. Base of lowest known fresh water aquifer

.Rotary DCable I:]Combmatlon

B No []Yes []H:S GCont plan enclosed

Formation Glacial Till

Depth App. 850

20. Intended total depth 21 Formation at total depth 22. Producingfinjection formation(s) |23 Objective pool, field, or project
MD 2450 TVD 2450 Detroit River/Dundee Dundee injection into Dundee
24, PROPOSED DRILLING, CASING AND CEMENTING AND SEALING PROGRAM
HOLE CASING CEMENT MUD
Depth (MD) Geol. Formation Bit Dia. 0.D. Size Wt/Ft Grade Condition Depth (MD)} || Sacks T.0.C. [W.Q.C | wt | Vis.
0-174 Alluvium driven? 13 3/8" | 54.5 to 60 Ib/ft.driven to 175 n/a
0-850 Til/Miss./Dev. | 12 1/4" 9 5/8" 36 Ibfft K-55 or J-65 950 248 GL |12
950-2150 Miss-Penn 8 1/2" 7" 231026 I/ ft K-550rJ-| 2150 264 GL |12
2150-2350 Dundee 8 1/4" 41/2" | 11.6 b/t J-55 or K-55 2350
2350-2450 | Detroit River 6 1/4" N/A rathole 2450

25 DETAIL CEMENTING PROGRAM.

IDENTIFY ALL CEMENT CLASSES. ADDITIVES. AND VOLUIMES fIN Cl1. FT.) FOR EACH CASING STRING.

Surface N/A

Infermediate Class A or eauivalent 323 cubic fest

Praductinn/iniaction Class A or equivalent. 312 cubic feet

26. Send comrespondence and permit to
Name Dave Dowhan

E-mail

Address One Energy Plaza Jackson, M| 49201

Phone 617-768-7517

CERTIFICATION “| state that | am authorized by said applicant. This
application was prepared under my supervision and direction The facts stated
herein are frue, accurate and complete to the best of my knowledge.”

Enclose permit fee of $300 for all Part 615 wells; $2,500 for a Part 625
waste disposal well; or $500 for a brine production, processed brine
disposal, or storage well. Make checks payable to State of Michigan.

27. Application prepared by {prigt or type)

David J.

Phone

rohan 5’17- 768-7517

DEQ Cashier use only,

e

W 01/08/07

Cb{ce of Geological Survey Use Oniy

Permit number

API number

Date issued Owner number

EQP

7200-1 (rev 1/2005)

SEE INSTRUCTIONS FOR MAILING ON REVERSE
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A.15. Description of any planned coring program.

No coring program is currently planned for implementation during the drilling of
Beeland Group Disposal Well No. 1.

20



SECTION B



January 2007 BEELAND GROUP, LLC MDEQ PERMIT ATTACHMENTS

B. Additional information required for an application for a permit to drill
and operate a disposal well or to convert a previously drilled well to such a
well:

B.1. Form EQP 7200-14, Injection Well Data.

Injection Well Data is presented on form EQP 7200-14, which is attached at the
end of this Section (B.1).
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

De Applicant
INJECTION WELL DATA Beeland Group, LLC One Energy Plaza Jackson Mi 48201

Supplemental information for drilling or converting to an injection welf
By authority of Part 615 or Part 625 of Act 451 PA 1994, as amended.

Non-submission and/or falsification of this information Well name and number
may result in fines and/or imprisonment

Beeland Group Disposal Well No.1

1.

INSTRUCTIONS: Complete all portions of form which apply to this well Attach supplemental documents as needed.

File a separate plat which identifies the depth and location of this proposed well and all producing, abandened, or drilling wells within 1320 feet of it
Also identify the permittee of each producing well within 1320 feet of this proposed well

_Raton method: 1259 psi, see Section B.12

2 Enclose a copy of the completion reports for all wells and the plugging records for all plugged wells shown on the plat Identify what steps will be
necessary to prevent injected fluids from migrating up or into inadequately plugged or completed wells.
3 Ifthis is an existing well to be converted to an injection well, enclose this form with an Application To Change Well Status (form EQP 7200-6) Also
enclose a copy of the completion report and geologic description and electric logs for this well.
4 Injection wells {except for gas storage) must receive a mechanical integrity test every 5 years pursuant to Rule 324 805
3. Type of fluids to be injected . Schematic of wellbore construction
B Brine L] Natural Gas (omit #7 & #12) Complete bottom of diagram as needed to conform with proposed construction
[ Fresh Water (omit #12) [ Other Non haz. remediation waste (e 9. show rat hole below casing, open hole completion, packer loc et )
Fresh water fms , name & depth
6. _Maximum expected injection rate 200 gpm Glacial Drift 0-app. 850 ft BGS &
7. Specific gravity of injected fluid 1.01-1.05 (max calc. 1.15) //-‘- \
Base of freshwater, name & depth 'l :N
8. Maximum expected injection pressure 150 psi Glacial Drift G-app. 850 ft BGS
9 Maximum bottom hole injection pressure 1221
Show calculations 150+1 15*0 433*2150 /
Surface casing_13 3/8 %175 !
Amount of cement __— sacks \
10 Fracture pressure of confining formation 1720 at base TOC driven to refusal from ground surface

Show calculations 0 82150

1"

Eaton method: 1259 psi, see Section B.12

Intermediate casing (if applicable)

Fracture pressure of injection formation 1720 at base 9 5/8 "% 950 :
Show calculations 0 82150 Amount of cement __ 249 sacks

TOC ground surface

12. Chemical analvsis of representative samples of iniected fluid

Specific conductance TBD

Cation (ma/l) Anions (mg/l) Long string casing 7 "x 2,150 '

Calcium 12.1 Chloride 1,730 Amount of cement ___284 sacks

Sodium 889 Suifate 14,500 TOC __ground surface

Magnesium <0.5 Bicarbonate 1,620 / N

Potassium _13,800
What was the source of this representative sample? _ Injectate

from Bay Harbor Michigan Remediation, source of injectate, DW

Confining formation(s) Bell Shale

13

If yes, provide a list of all offset permittees and proof of service of

Is this welt to be completed in a potential or previous oil or gas Depth to top 2,050 I
produging formation? []Yes No Depth to base 2.150

notification of this application to all permittees by certified mai!.

14, Attach proposed plugging and abandonment plan OR Injection formation(s)__ Dundee
Briefly list depths volumes and types of cement and mechanical Depth to top 2,150

plugs and depths where casing will be recovered Depth to base 2,350

See attached plan and Figure Q-1 from October 2006 EPA
permit application for this well

Tubing 4172 "X >2150 !
Packer Depth ___app.2100

Bottom TD or PBTD 2,450 ft —

[ 15

Kenneth Cooper. PE: Consultant/Petrotek Enaineering Corporation™

Application prepared by (print or type): Date

01/05/07

EQ

P 7200-14 (rev. 8/2004) Enclose with APPLICATION FOR PERMIT TO DRILL or APPLICATIQ TO CHANGE WELL STATUS



() CEMENT, VOLUMES, FLUIDS and HOLE SIZE 1]
[ ] TUBULARS and COMPONENTS A
12 14" Hole, Gemented to Surface with 273 sacks 2 |

8 1/2" Hole, Cemented to Surface with 264 sacks

.ﬁ;\)
E

A

291 Sacks Cement, 2,100 to surface

7 Sacks Cement, 2,150' - 2,100
+/- 850" Lowermost USDW
48 Sacks Cement, 2,450' - 2,150’ Base of Drift

AiAnmnnnmnnnnn,

Surface Casing: 13 38", Driven to refusal

Intermediate Casing: 9 5/87, 36 b/t , K-55 or J-55, Set @ 950

Long String Casing: 7", 26 b/ft , J-55 or K-55, Set @ 2,150’ |__3_:]———

Mechanical Plug: Set @ 2,100 on top of cement retainer or original packer @_

FMEPE 00000

W Engineering Corporation

Figure Q-1

Beeland Group, LLC.
Alba, Michigan Facility

WELL SCHEMATIC
DISPOSAL WELL NO. 1

SCALE: NONE DATE: 10/068




UIC Permit Application
Beeland Group, LLC
October 6, 2006

2.Q PLUGGING AND ABANDONMENT PLAN

Submit a plan for plugging and abandonment of the well Including (1) describe the type, number, and
placement {including the elevation of the top and bottom) of plugs to be used; (2) describe the type, grade,
and quantity of cement to be used; and (3) describe the method to be used to place plugs, including the
method used to place the well in a state of static equilibrium prior to placement of the plugs. Also, for a Class
11l well that underlies or is in an exempted aquifer, demonstrate adequate protection of USDWs. Submit this
information on USEPA Form 7520-14, Plugging and Abandonment Plan

RESPONSE

The following completed copy of US EPA Form 7520-14, Plugging and Abandonment Plan, are submitted to
satisfy this requirement The modifications made to this form are to provide consistency with all available and
current information. The plan for the well is also summarized in graphical form (Figure Q-1) in this response
Costs associated with the plugging and abandonment of the welt per the following procedures is presented in
the completed plugging forms and in Response 2 R of this document.

The following is the proposed plan for plugging and abandonment of the proposed Beeland Group, LL.C non-
hazardous Class | Well

1 Install a test gauge on the annulus to perform a static pressure test. Ensure that the annulus is
fluid filled and that the well has been shut-in for a minimum of 24 hours. Pressurize annulus to
approximately 500 psig and isolate from the annulus system. Monitor annular pressure for one
hour. The test will be successful if the pressure change is less than 3 percent of the starting
pressure

2 Prepare well and location for plugging Remove wellhouse, welt monitoring equipment and
wellhead injection piping

3 Move in and rig-up workover rig, mud pump, circulating pit and pipe racks as necessary Flush
well with approximately 100 bbl fresh water

4 Remove wellhead and release slips

5 Release injection packer. Displace annufar fluid from well into injection formation by flushing with
approximately 100 bbi fresh water

6 Pull and lay down the injection tubing and packer

7. Run cement retainer to approximately 2,100 feet.

8. Pump approximately 55 sacks of Class A cement with 4 percent bentonite (14 1 ppg, 1 55 cffsx
yield) below cement retainer and into 6 ¥-inch openhole.

9 Tag cement on top of retainer at approximately 2,100 feet.

10 Stage cement remainder of casing to surface in approximately 500 foot stages using the

balanced plug method. Pump approximately 291 sacks of Class A cement with 4 percent
bentonite {14 1 ppg, 1 55 cfisx yield)

11 Cut off wellhead approximately 3 feet BGL and weld cap with permanent marker on casing

261 Pofrofek




UIC Permit Application
Beeland Group, LLC
October 6, 2006

12 Rig down and move out pulling unit and equipment
13. Submit required plugging records to USEPA and MDEQ.

Post-Closure Care Requirements

Beeland witl provide notification of closure to USEPA, Region 5, the MDEQ and the local zoning authorities
Included with the notification will be information regarding the nature of the injected waste stream,
identification of the depths of the injection and confining zones, well schematics and plugging records.
Beeland will retain, for a period of three years following the well closure, records reflecting the nature,
composition and volume of all injected fluids. At the discretion of the director of USEPA, Region 5, Beeland
will then deliver the records to the director at the conclusion of the retention period, or dispose of such records
upan written approvai of the director
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Petrotek Engineering Corporation 9038 South Ridgeline Boulevard, Suits 105 Littleton, Colorado 80129 USA  (303) 280-9414 FAX (303) 290-9580

Qctober 5, 2006

Ms. Lisa Perenchio

US EPA, Region 5

UIC Section, (WU-186J)

77 West Jackson Boulevard
Chicago, lllinois 60604-3590

RE: Plugging and Abandonment Costs for Class | Weli
Proposed Beeland Group, LLC Disposal Well No. 1 Alba, Michigan

Dear Ms. Perenchio:

Petrotek has prepared procedures and a cost estimate for the plugging and abandonment of
the proposed Beeland Group, LLC Class | Non-Hazardous injection well at Alba, Michigan in
Antrim County. This well is to be completed as a Dundee injector at a depth of
approximately 2,150' to 2,450’ BGL. It is to be located in reasonably close proximity to oilfield
contractor service companies in the northern Michigan Basin

This cost estimate has been prepared based on satisfying minimum federal requirements for
plugging and does not include budget for any additional integrity testing or the
decommissioning of any related surface facilities. Copies of the EPA Form 7520-14 have
been provided that summarize the plan. Required financial assurance amounts for this
proposed well are estimated as $26,700. Adjustments may be necessary based on actual
conditions encountered during completion of the well. This includes line item budgeting as
follows:

$ 12,900 Cement
$ 2,500 Rig or Pulling Unit

$ 500 Welder
$ 6,800 Cement Retainer and Top Plug
$ 4,000 Miscellaneous

$ 26,700 Totai

As always, if you have any questions or require further information regarding any issues
related to the wells, feel free to contact any of us at Petrotek.

Sincerely, é ;

Petrotek Engineering Corporation
Ken Cooper, PE



OMB No. 2040-0042

Approval Explres 1/31/05

& EPA

United States Enviconmental Pretection Agency

Washington, DC 20460

PLUGGING AND ABANDONMENT PLAN

lemam.af,mm_ o
Beeland Group, LLC

IIOSTI Alba Highway Alba, Michigan 49611

Name and Address of Owner/Operator

Beeland Group, LLC

EOne Energy Piaza Jackson, MI 49201

-
}
i
}

Locate Well and Outiine Unit on
Section Plat - 640 Actes

1 1 3 3 1 3 i
T
-t — o — [ =t —
A T U OO I U S

R

w | — | — — E
BEnn Eman
- — -t
SRSEERS

8

State

mi—chigan

Surface Locatlon Description

County .
} IAnf.rirn - ] i
D 14 ofE:]m of@ 14 of@ 174 of Section [i_z_;lnwnship Rmﬂ@

Parmit

Number

i

Surface

Location[495l ft. frm {NIS) IS lLine of quarter section
andm tt. from (EAV) iE 2 Line of quarter section.

Locate well in two directions from nearest lines of quarter sectlon and drilling unit

G Area Parmit

[CIrus

TYPE OF AUTHORIZATION
Individual Permit

Number of Walis|_1,__}

{
H

Lease Name L........_
-

WELL ACTIVITY

m CLASS |
[Ferassu
¥ 8rino Dispos
{j Enhanced Re
f} Hydrocarbon
[T crass m

al
covery
Storage

Well Number IBee!and Disposat No. 1 _ml

CASING AND TUBING RECORD AFTER PLUGGING

SIZE | WY (LB/FT} | TO BE PUT IN WELL {FT}

TO BE LEFT IN WELL (FT)

HOLE SIZE

driven

W elE___]
3

HOAN L S

§|l2l/ el

g /2" 7] other

[ ]

CEMENTING TO PLUG AND ABANDON DATA:

Size of Hole or Pipe in which Plug Will Be Placed (inche "

Depth to Bottom of Tubing or Drill Plpe {ft

Sacks of Cement To Be Used (each plug)

Slurry Volume To Ba Pumped (cu. ft.]

F:_} The Balance Method
D The Dump Bailer Method
[ the Two-Piug Method

METHOD QF EMPLACEMENT OF CEMENT PLUGS

Calculated Top of Plug (f.)

Measured Top of Plug (if tagged ft.

Sturry Wt (Lb.JGal.)

Type Cemant or Other Material (Class HI)

PLUG #1 PLUG #2 | PLUG ¥ ’ PLUG ¥ | PLUG ¥5 PLUG #6 PLUG #7
b 77 [T ; | A E

24506, TDH{2150 21 i -

L | (| TN S | S N

74 11 3|5l ;-

2150 0 | [ | !

e — [ —

gai ] | |

A, 4% be 5% bei 5% be

LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED {if any)

From To From To
inone Y | | I
A i N ] e
{ | . [ | |

Estimated Cost to Plug Wells

Estimated cost of workover rig, cement and equipment: $26,700 00 DRAFT

Certification

| certify undar the penalty of law that | have personally oxamined and am famillar with the information submitted in this document and ail
attachments aznd that, based on my Inquiry of those Individuals immediately responsible for obtaining the information, | bellove that the

information Is true, accurate, and complate, | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment (Ref 40 CFR 144.32)

Name and Official Title (Flease type orprinf)

Slgnature

Joseph Tomasik, Vice President

EPA Form 7520-14 (Rev.8-01)

Date Signed_ __ . ...
10/05/2006




January 2007 BEELAND GROUP, LLC MDEQ PERMIT ATTACHMENTS

B.2. A calculation of the area of review in the injection interval over
the anticipated life of the well. “Area of review” means either of
the following:

A. For a well disposing of non-hazardous waste, that area the
radius of which is the greater of 1/4 mile or the lateral distance in
which the pressures in the injection zone are sufficient to
increase hydrostatic head in the injection zone above the base of
the lowermost underground source of drinking water, but not
more than 2 miles.

B. For a well disposing of hazardous waste that area the radius of
which is the greater of 2 miles or the lateral distance in which the
pressures in the injection zone are sufficient to increase
hydrostatic head in the injection zone above the base of the
lowermost underground source of drinking water.

The radius of investigation used in this permit request has been based on
standard practices applied historically in Michigan. The area of review (AOR) for
this non-hazardous injection well has been defined as the maximum fixed radius
of two-miles for the evaluation of all non-fresh water penetrations. This distance
is substantially greater than the calculated cone-of-influence (COI) for operation
of the proposed well as an injector. A fixed radius of one-quarter mile for the
circumscribing area around the disposal well has been defined for the evaluation
of fresh-water artificial penetrations. Area of review radii have been applied from
the property boundaries for the well facility. Fresh water well data for
penetrations located within the area around a %:-mile radius have been identified
from state files and submitted. Maps generated from Michigan Department of
Environmental Quality (MDEQ) data have been submitted to summarize these
data. See Figure 4 at the end of Section A.4 for a summary of shallow fresh
water penetrations and Figure 6 at the end of Section A 4 for a summary of all
deep penetrations.

The cone-of-influence for injection is defined as that area around a well within
which increased injection zone pressures caused by injection could be sufficient
to drive fluids into an underground source of drinking water (USDW). The
pathway for this theoretical fluid movement is assumed to be a hypothetical,
open abandoned well which penetrates the confining zone for injection.
Information used in the following calculations has been estimated from logs and
available neighboring well information summarized in this document.
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Critical Pressure Rise

To caleulate the COI, a value must first be assigned for the pressure increase in
the injection interval that would be sufficient to cause injection zone brine fo rise
in an open pathway to the base of the lowermost USDW. This critical pressure
rise, Pc, is assigned as indicated in Figure 8, below.

The pressure required at the top of the injection interval to support injection zone
brine in the configuration indicated is, in psi units:

P =0.433 [ygDg + yw(Du-L)]
where: Dg = Dy - Dy
and the pressure rise is then:

Pc=0.433 [ ygDg + yw(Dw-L)] — Po

FIGURE 8 CRITICAL PRESSURE RISE

Reported USDW Abandoned Well
Water Level = L (

T Ground Level
DT ‘T— — = = Y é)
w YW
Dx l < UsSDW FluidSp_Gr.:yW&
A AT AT AT A
P8 X Ts A
3 A
Injection ) _ 35
Interval Fiuid Sp. Gr. =y

AP, evaluated here

where Po is the original, pre-injection value for pressure at the top of the injection
interval expressed in psi units.

Original pressure in the Dundee has been estimated from typical fluid gradients
found in northern Michigan for this formation. For the estimated top of the
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injection interval of 2,150 feet, a gradient of 0.35 psi/ft yields a pressure of 752
psi at the top of the Dundee.

In assigning the critical pressure rise and calculating the cone-of-influence at this
site, the base of the lowermost USDW has been conservatively assigned as 900
feet. The lowest potentiometric surface of the water table within 2 miles of the
Beeland well is projected to be closer than 100 feet from ground level. In these
calculations, it is assumed that the water table is at approximately 200 feet below
ground level, which is larger than anticipated drawdown, and is deeper that the
total depth of most water wells in the area. Critical calculation parameters are
presented in Table 2, below.

TABLE 2 CRITICAL PRESSURE CALCULATION PARAMETERS

Parameter Value

QOriginal pressure, Po 752 psi @ 2150 feet
Depth to base of USDW, Dy 900 feet

Depth to top of injection zone, Dx 2150 feet

Depth to USDW fluid level, L 200 feet

Density of USDW fluids, v 1.0

Density of injectate or injection zone brine, ye 1.05

These values were used in the above equation to compute the critical pressure
rise as follows:

Pc = 0.433[1.05(2150-900) + 1.0(900-200)] - 752 psi

or:
Pc = 119 psi

Cone-of-Influence

Based on the calculated value for the critical pressure rise, the cone-of-influence
can be calculated for the Beeland well over a twenty-year period of injection. At
the proposed Beeland well, there is projected to be no cone-of-influence for
continuous injection at a rate of 200 gpm (6,857 bwpd). This value can be
confirmed by examination of the following calculation (oilfield units) of pressure
rise in the reservoir at a distance of five feet from the injection well:

dP = -70.6 Bqu /kh * In ([ 1,688 ¢ pcy? /kt ] -2s)

where the values listed in Table 3 have been assigned based on site-specific
information.
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The above calculation for pressure rise due to twenty years of injection at a rate
of 200 gpm vyields an increase of approximately 115 psi. This value is smaller
than the conservatively calculated critical pressure, Pc, of 118 psi which would
be necessary before there is potential for upward fluid movement to the base of a
USDW if an open pathway were present. Therefore the cone-of-influence at this
site is less than 5 feet, even under a conservative scenario. Due to the relatively
high permeability and relatively low original pressure of the Dundee Limestone
injection formation at this site, there exists no potential for contamination of
USDW resources due to improperly completed or abandoned wells within the
statutory minimum 2-mile radius area of review.

TABLE 3 CONE-OF-INFLUENCE PARAMETERS

Parameter Calculation Value
Flow rate, q 200 gpm *1440 min/day* bbl/42 gal 6,857 bbl/d
Thickness, h - 100 feet
Eormaﬁon Volume Factor, | - 1015
Porosity, ¢ - 010
Permeability, k - 1,000 millidarcies
Viscosity, p - 1.05 centipoise @ 72 degrees F
Total Compressibility, C: 3.2x10° psi’ + 4.8x10° psi”! 8x10° psi”’
Radius, r - 5 feet
Time, t 20 years x 365.25 daysfyr * 24hriday 175,320 hours
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B.3. A discussion of the affect of injection on the present and
potential mineral resources in the area of review.

Mineral resources in the AOR may include natural gas reservoirs within the
Antrim Shale and/or Traverse Limestone. Figure 9 at the end of this Section
(B.3) presents the stratigraphic column in the area, and shows the proximity of
these potential gas bearing zones to the injection zone. As shown in this Figure
and as verified through well construction (Figure 7, Section A.11), the Disposal
Well will be cased and cemented through both the Antrim and Traverse
Limestone prior to drilling to the Dundee. This action wilt sufficiently isolate these
potential gas bearing zones, so the well will have no affect on the zones during
drilling. Regular mechanical integrity testing and monitoring will verify proper well
function during waste injection, also ensuring that zones with potential mineral
resources are unaffected by well operations. Well abandonment, upon cessation
of the use of the well for injection will be performed in accordance with applicable
state and federal regulations.
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B.4. A plat which shows the location and total depth of the
proposed well, shows each abandoned, producing, or dry hole
within the area of influence, and each operator of a mineral or
oil and gas well within the area of influence.

Figures 4 and 6 show the location of water wells and oil and gas wells in the
vicinity of the proposed Disposal Well, as presented in Section A.4.
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B.5. If a well is proposed to be converted to a disposal well, a copy
of the completion report, together with the written geologic
description log or record and borehole and stratum evaluation

logs for the well.

Conversion of an existing well is not proposed. Upon installation of the new well,
copies of the written geologic description and all log data collected from the well

will be submitted to MDEQ.
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B.6. Plugging records of all abandoned wells and casing, sealing,
and completion records of all other wells and artificial
penetrations within the area of influence of the proposed well
location and a map identifying all such artificial penetrations.
An applicant shall also submit a plan reflecting the steps or
modifications believed necessary to prevent proposed injected
waste products from migrating up, into, or through
inadequately plugged, sealed, or completed wells.

Topographic Map

A copy of the USGS Topographic map available from the area of review with the
outline of the minimum two-mile radius area of review and an injection well
symbol representing the facility superimposed on the map is included as Figure 3
(see Section A 4).

This topographic map extends in excess of 1 mile beyond the Beeland site in all
directions. The Beeland property encompasses an irregular rectangular area of
approximately 60 acres in the southeast quarter of Section 14. In addition, the
map shows the location of all known surface bodies of water, springs, mines,
quarries, residencies and roads. Separate additional maps submitted in this
Response present water wells and deeper artificial penetrations. A fisting of
neighboring property owners within a %z mile radius has been also been
developed and submitted with this application for the well permit. No known
hazardous waste treatment storage or disposal facilities are present within the
AOR based on available state of Michigan permit information.

Artificial Penetrations

There are a number of artificial penetrations identified in the area of review
conducted for a two-mile radius surrounding the proposed Beeland disposal well.
However, a vast majority of the wells permitted and/or drilled in the vicinity of the
Beeland well only penetrate the Antrim shale for the purpose of gas production.
These wells are typically drilled to a depth of between 1,250 and 1,750 feet
below ground level (BGL) and are not potential pathways for fluid migration out of
the permitted injection zone, since they do not penetrate through the confining,
arrestment or injection intervals. An examination of all available records at the
Michigan Department of Environmental Quality (MDEQ) has been accomplished
as of October 2006 to evaluate these wells. Data for all deep wells which have
been drilled within a two-mile radius of the Beeland well are summarized in the
Tables 4 and 5 and copies of pertinent MDEQ completion or plugging records
regarding wells which penetrate into the injection interval of the proposed
Beeland well are also presented at the end of this section and in Attachment C.
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Figure 6 (Section A 4), a map generated with the PETRA software program from
data provided by the state of Michigan in October of 2006, shows the location of
all non-fresh water artificial penetrations in the state oil and gas well database
within the required two-mile AOR. Permit numbers are shown at each well
symbol. The Proposed Beeland Well No. 1 is designated as an injection well
(also labeled with the well name), and is located in the southeast quarter of
Section 14. General geographic features and the outline of the required two-mile
AOR are also shown on the map. Index lines showing cross sections are also
shown, with summaries of relevant formation tops from the MDEQ database.
The "legend” on this map contains pertinent information designating all other
wells with the area of review.

Figure 4 (Section A 4), a map modified from data generated by the state of
Michigan in October of 2006, presents the location of all local freshwater well
penetrations in the state water well database. Note that fresh water penetrations
in the area of review typically range from approximately 50 to 200 feet, and are
not critical with regard to the fluid injection at the Proposed Well No. 1. Copies of
selected water well records for freshwater penetrations are submitted here.

According to the MDEQ records, there are 109 wells located within the two-mile
AOR. Only four of these wells penetrated into the Bell Shale or the Dundee
Limestone. Three of these penetrations are active Class Il brine disposal wells
(#41955, #42680, and #46244), and one well was plugged in 1969 as a dry hole
(#27750). The remaining 105 wells only penetrate to the Antrim or Traverse
Group, and do not penetrate the arrestment or injection interval for the proposed
Beeland well. There have been no Class | disposal wells drilled within the area
of review. Well #27750 in Section 26 of T30N-R5W, which had been listed as a
dry Niagaran exploratory well with a TD of 6,550 feet, was plugged according fo
applicable state standards and a plugging record is available for this well. The
Dundee is isolated from deeper formations by cement plugs, and is isolated from
shallower formations by multiple cement plugs and cemented casing that was left
in the well. Class Il brine disposal wells (#41955, #42680, and #46244), are
each completed according to current state and federal regulatory requirements
and have long-string casing cemented to isolate the Dundee injection interval
from overlying formations and fresh water resources. Records for Permit #56773
in Section 10 of T30N R5W are presented showing that the formation at TD is the
Traverse Limestone despite a total depth of 2,200’ reported in the MDEQ
database.

Due to the small pressure rise associated with projected injection activities and
the corresponding limited cone-of-influence, it is noted that none of the wells
within the regulatory minimum two-mile AOR could have the potential for causing
any endangerment to USDW resources in the vicinity.
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Corrective Action

A corrective action plan is not required for any of the artificial penetrations within
the proposed Beeland well AOR because, based on calculations, there is no
cone-of-influence and there are no artificial penetrations to the injection zone
within the area of review that have the potential for allowing injection activities to
have an impact on the USDW. [f a corrective action plan for any neighboring well
becomes necessary in the future, it will be developed according to appropriate
regulatory standards and guidelines.

The corrective action plan which would be proposed by Beeland, should the
potential for fluid migration to occur through the confining layer develop via any
future well, will include the following:

1. Beeland Group, LLC injection well will be shut-in.

2 The USEPA, Region 5 UIC Section and the MDEQ will be notified.

3. Following well shut-in, waste will be shipped to alternative permitted
facilities for off-site treatment and/or disposal as necessary.

4, A contingency plan will be prepared as follows:

Locate well and identify present operator or owner, if any.
Identify mode of failure.

Prepare remedial plan outlining course of action.

The remedial plan will be submitted to the USEPA, Region 5 and
MDEQ for approval.

Upon authorization, the remediation plan will be implemented.

aocoo

®

Area of Review Qil and Gas Weli Data

Data regarding artificial penetrations collected for wells within the area of review
have been categorized and are listed by well type. Oil and gas industry (non-
fresh water) well locations are shown on Figure 6 (See Section A 4). Oil and gas
permitted wells drilled into or deeper than the injection zone and subsequently
abandoned, wells drilled through the injection zone that are still active producers,
and temporarily abandoned wells that penetrate to the injection zone are listed in
Table 4. Wells are labeled with MDEQ permit numbers. Following this table is a
listing of oil and gas wells permitted by the MDEQ that have been drilled to
depths, which do not penetrate the injection zone (Table 5). Typically, these
wells are Antrim gas wells that reached a total depth within the Antrim Shale or
the top of the Traverse Limestone. Data presented in this table regarding wells
within the area of review include MDEQ permit number, location, total depth,
status, construction, and completion or plugging date. Figures 10 through 13 at
the end of this Section (B.6) present summaries of the wellbore configurations for
each of the wells that penetrate to the proposed injection interval.
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Copies of well records are presented in Attachment C for all non-freshwater
penetrations that reached the top of the arrestment interval (Bell Shale) within the
area of review.

TABLE 4 ARTIFICIAL PENETRATIONS: MDEQ OIL
& GAS PERMITS WELLS PENETRATING
TO INJECTION ZONE IN AOR
Date of
MDEQ Location Total Depth| Completion or
Permit # (T-R) Section |Well Status |Formation at TD (ft. BGL) Plugging
27750 30N-5W 26 Dry CABQT HEAD 6550 08-Oct-69
41955 30N-5W 23 SWD DUNDEE 2114 16-May-89
42680 30N-4W 19 SWD & Gas |DETROIT RIVER 2472 14-Dec-00
46244 30N-5W 1 SWD DETROIT RIVER ANHY (2315 10-Nov-92
Notes:
Date Completion or plugging
dry  Dry hole, plugged
swd Class ll brine disposal well
& Gas Dual completion to also produce Antrim gas
TABLE 5 ARTIFICIAL PENETRATIONS: MDEQ OIL
& GAS PERMITS SHALLOW AND ANTRIM
WELLS IN AOR
MDEQ Location Total Depth
Permit # {T-R} Section (Well Status Formation at TD (ft. BGL)
18385 30N-5W 25 Dry Hole TRAVERSE LIMESTONE 1442
41904 30N-aW 18  |Natural Gas Well [ANTRIM 1167
41906 30N-4wW 18  |Natural Gas Well |ANTRIM 1251
41907 30N-4W 18  |Natural Gas Well |ANTRIM 1182
41908 30N-4w 18  |Natural Gas Well |ANTRIM 1183
41909 30N-4W 18  |Natural Gas Well ANTRIM 1185
41910 30N-5W 23  |Natura! Gas Well |ANTRIM DARK 1241
41911 30N-5W 23 |Natural Gas Well |[ANTRIM DARK 1207
41912 30N-5W 23  |Natural Gas Well |ANTRIM 1185
41913 30N-5wW 23 |Natural Gas Well |ANTRIM DARK 1195
41914 30N-5W 23 [Natural Gas Well |TRAVERSE LIMESTONE 1376
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MDEQ | Location Total Depth
Permit # (T-R) Section (Well Status Formation at TD (ft. BGL)
41915 30N-5W 23 |Naturat Gas Well [ANTRIM DARK 1193
41916 30N-5W 23 |Natural Gas Well |[ANTRIM DARK 1205
41917 30N-5W 14  [Natural Gas Well |TRAVERSE LIMESTONE 1432
41918 30N-5W 14  |Natural Gas Well [TRAVERSE LIMESTONE 1389
41919 30N-5W 14  |Natural Gas Well ANTRIM DARK 1193
41920 30N-5W 14  |Natural Gas Well |[ANTRIM DARK 1218
41921 30N-5W 23  |Natural Gas Well |TRAVERSE LIMESTONE 1394
41922 30N-5W 13  |Natural Gas Well [TRAVERSE LIMESTONE 1368
41923 30N-5W 13 |Natural Gas Well |[ANTRIM DARK 1190
41924 30N-5W 13  |Natural Gas Well (ANTRIM DARK 2101
41925 30N-5W 14  [Natural Gas Well | TRAVERSE LIMESTONE 1390,
41926 30N-5W 24  Natural Gas Well |ANTRIM DARK 1188
41927 30N-5W 24  |Natural Gas Well |ANTRIM DARK 1172
42069 30N-5W 23 |Natural Gas Well [ANTRIM 1187
42162 30N-5W 14 Natural Gas Well |ANTRIM DARK 1214
42681 30N-4W 19  |Natural Gas Well |[TRAVERSE FORMATION 1341
43538 30N-4W 30 |Natural Gas Well |[TRAVERSE LIMESTONE 1384
43539 30N-4W 30 Natural Gas Well |ANTRIM 1222
43597 30N-4wW 19  [Natural Gas Well [TRAVERSE LIMESTONE 1397
43598 30N-4W 19  |Natural Gas Well |[TRAVERSE LIMESTONE 1368
43600 30N-4W 30  [Natural Gas Well |[TRAVERSE LIMESTONE 1367
43601 30N-4W 30 |[Natural Gas Well |TRAVERSE LIMESTONE 1395
43602 30N-4w 30 |Natural Gas Well {TRAVERSE LIMESTONE 1415
43603 30N-4W 19  |Natural Gas Well | TRAVERSE FORMATION 1344
43606 30N-4W 19  |Natural Gas Well [TRAVERSE FCRMATION 1332
43608 30N-4W 19 |Natural Gas Well [TRAVERSE LIMESTONE 1402
43609 30N-4W 19  |Natural Gas Well |[TRAVERSE FORMATICN 1353
46241 30N-5W 1 Natural Gas Well [TRAVERSE LIMESTONE 1385
46496 30N-5W 2 Natural Gas Well |[TRAVERSE LIMESTONE 1360
46498 30N-5W 11 [Natural Gas Well [TRAVERSE LIMESTONE 1368
46499 30N-5W 11 |Natural Gas Well [TRAVERSE LIMESTONE 1405
46505 30N-5W 2 Natural Gas Well [TRAVERSE LIMESTONE 1429
47373 30N-5W 25  |Natural Gas Well {TRAVERSE LIMESTONE 1469
47606 30N-5W 13  [Natural Gas Well |[TRAVERSE LIMESTONE 1408
47607 30N-5W 13  |Natural Gas Well [TRAVERSE LIMESTONE 1398
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MDEQ Location Total Depth
Permit # (T-R) Section [Well Status Formation at TD {ft. BGL)
47608 30N-5W 14  [Natural Gas Well [TRAVERSE LIMESTONE 1399
47609 30N-5W 14  |Natural Gas Well TRAVERSE LIMESTONE 1411
47655 30N-5W 3 Natural Gas Well [TRAVERSE LIMESTONE 1411
47717 30N-5W 12  |Natural Gas Well [TRAVERSE LIMESTONE 1329
47718 30N-5W 12 Natural Gas Well [TRAVERSE LIMESTONE 1358
50459 30N-5W 15  |Natural Gas Well [TRAVERSE LIMESTONE 1324
52031 30N-5W 14  Natural Gas Well |[TRAVERSE LIMESTONE 1407
52467 30N-5W 13 [Natural Gas Well |TRAVERSE LIMESTONE 1385
52468 30N-5W 13 [Natural Gas Well |TRAVERSE LIMESTONE 1387
52469 30N-5W 14  |Natural Gas Well [TRAVERSE LIMESTONE 1422
52470 30N-5W 15  |Natural Gas Well |TRAVERSE LIMESTONE 1405
52471 30N-5W 15  |Natural Gas Well |[TRAVERSE LIMESTONE 1398
52472 30N-5W 22  |Natural Gas Well |[TRAVERSE LIMESTONE 1366
52480 30N-5W 13 |Natural Gas Well |TRAVERSE LIMESTONE 1354
52540 30N-5W 15  |Natural Gas Well [TRAVERSE LIMESTONE 1400
52953 30N-5W 11 [Natural Gas Well |TRAVERSE LIMESTONE 1410
52954 30N-5W 12 [Natural Gas Well (TRAVERSE LIMESTONE 1357
52955 30N-5W 10  |Natural Gas Well [TRAVERSE LIMESTONE 1419
52956 30N-5W 12  |Natural Gas Well [TRAVERSE LIMESTONE 1370
53654 30N-5W 22  |Natural Gas Well [TRAVERSE LIMESTONE 1403
53664 30N-5W 24  |Natural Gas Well [TRAVERSE LIMESTONE 1376
53665 30N-5W 24  |Natural Gas Well [TRAVERSE LIMESTONE 1378
53666 30N-5W 24  |Natural Gas Well [TRAVERSE LIMESTONE 1379
53667 30N-5W 23 |Natural Gas Well [TRAVERSE LIMESTONE 1418
53726 30N-5W 27  iNatural Gas Well [TRAVERSE LIMESTONE 1397
53727 30N-5W 27  Natural Gas Well |TRAVERSE LIMESTONE 1411
53728 30N-5W 22  |Natural Gas Well [TRAVERSE LIMESTONE 1389
53729 30N-5W 28  |Natural Gas Well [TRAVERSE LIMESTONE 1382
53730 30N-5W 27 |Natural Gas Well |TRAVERSE LIMESTONE 1395
53731 30N-5W 23  |Natural Gas Well (TRAVERSE LIMESTONE 1388
53732 30N-5W 27  |Natural Gas Well [TRAVERSE LIMESTONE 1395
53733 30N-5W 22  |Natura! Gas Well |[TRAVERSE LIMESTONE 1417
53734 30N-5W 22  |Natural Gas Well [TRAVERSE LIMESTONE 1403
54380 30N-58W 24  |Natural Gas Well |TRAVERSE LIMESTONE 1397
54428 30N-5W 10 |[Natural Gas Well (TRAVERSE LIMESTONE 1404
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MDEQ Location Total Depth
Permit # (T-R) Section [Well Status Formation at TD {ft. BGL)
54429 30N-5W 12  [Natural Gas Well [TRAVERSE LIMESTONE 1371
54430 30N-5W 12 [Natural Gas Well [TRAVERSE LIMESTONE 1354
54487 30N-8W 11 |Natural Gas Well [TRAVERSE LIMESTONE 1407
54488 30N-5W 12 |Natural Gas Well |TRAVERSE LIMESTONE 1351
54489 30N-5W 12 |Natura! Gas Well [TRAVERSE LIMESTONE 1378
54601 30N-4W 7 Natural Gas Well [TRAVERSE LIMESTONE 1379
54602 30N-4W 7 Natural Gas Well [TRAVERSE LIMESTONE 1371
54603 30N-4W 7 Natural Gas Well [TRAVERSE LIMESTONE 1359
54806 30N-5W 21 |Natural Gas Well |TRAVERSE LIMESTONE 1376
54926 30N-5W 26 |[Natural Gas Well |TRAVERSE LIMESTONE 1423
55014 30N-5W 9 Natural Gas Well |TRAVERSE LIMESTONE 1367
55138 30N-5W 10 |Natural Gas Well [TRAVERSE LIMESTONE 1428
55139 30N-5W 10 [Natural Gas Well |[TRAVERSE LIMESTONE 1449
55141 30N-5W 16  iNatural Gas Well |[TRAVERSE LIMESTONE 1286
55142 30N-5W 16 Natural Gas Well [TRAVERSE LIMESTONE 1295
55144 30N-5W 16  |Natural Gas Well |TRAVERSE LIMESTONE 1406
55171 30N-5W 21  |Natural Gas Well |TRAVERSE LIMESTONE 1437
55172 30N-5W 21 |Natural Gas Well TRAVERSE LIMESTONE 1407
55179 30N-5W 10  |Natural Gas Well |TRAVERSE LIMESTONE 1429
55180 30N-5W 15  |Natural Gas Well |[TRAVERSE LIMESTONE 1387
55581 30N-5W 16 Natural Gas Well [TRAVERSE LIMESTONE 1274
56364 30N-5W 26  [Natural Gas Well |TRAVERSE LIMESTONE 1430
56773 30N-5W 10  [Natural Gas Well |TRAVERSE LIMESTONE 2200

Water Wells Within s Mile AOR

As shown on Figure B-3, there are four water wells located inside the % mile
AOR radius in the available MDEQ databases. Another well likely exists within %4
mile of the property boundary based on unconfirmed data presented in a
previous Class Il permit application. No public data is available regarding this
well. A copy of data from freshwater wells in the vicinity of the proposed well are
presented as part of the characterization of the USDW in the vicinity of the
proposed well included in Attachment C.
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B.7. A map showing the vertical and areal extent of surface waters
and subsurface aquifers containing water with less than
10,000-ppm total dissolved solids. A summary of the present
and potential future use of the waters must accompany the
map.

Figure 3 (Section A 4) is a topographic map of the disposal well area, and shows
there to be no mappable surface water features. Absence of surface water
features was verified through survey (Attachment A). Figure 9 (Section B.3)
presents the stratigraphic column underlying the Disposal Well area. The
Michigan Groundwater Atlas discusses aquifers present in Michigan (Olcott,
1992). Data from this source indicates that the Beeland Site is underlain by the
fresh water Glacial Till aquifer, Figure 14 at the end of this Section (B.7), but
there are no Cretaceous through Mississippian rocks present due to erosional
removal of these units. The next water bearing interval below the Glacial Till is
the Siluro-Devonian units, but as shown on Figure 15 at the end of this Section
(B.7), this unit exhibits TDS greater than 10,000 ppm in the Disposal Well area.

In Michigan, the Glacial Till and/or unconsolidated material is a source of fresh
water for domestic, industrial, and agricultural purposes (Olcott, 1992). Based on
available data, this unit is anticipated to be the lowermost USDW. This will be
confirmed during installation of the proposed well.
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B.8. Geologic maps and stratigraphic cross sections of the local
and regional geology.

The proposed Beeland Disposal Well No. 1 is to be located in the northwestern
Michigan Basin in an area extensively explored for oil and gas resources. A
variety of literature and public well data are available regarding the nature of the
structure and stratigraphy in Antrim County.

Stratigraphy and Lithology

The strata in this region consist of almost fifteen thousand feet of sandstones,
shales, limestones, conglomerates and clays. The relatively extensive
knowledge of the deep geology of the northeastern portion of the Michigan Basin
is primarily based on data gathered from the installation of many oil and gas
exploration wells that have been drilled since the 1920’s in this vicinity of
Michigan. Figure 9 (Section B 3) presents an MDEQ figure showing the
stratigraphic column in Michigan. Table 6 presents a listing of projected depths
(BGL) to top of formations based on a ground level of approximately 1,335 feet
as determined by interpretation of data from surrounding wells by state of
Michigan Geologic and Land Management Division personnel.

TABLE 6. PROPOSED BEELAND NO. 1 WELL PROJECTED FORMATION

DEPTH SUMMARY
Mich. GLMD

UNIT (feet) BGL
GLACIAL DRIFT 0
ELLSWORTH* 850-950
ANTRIM — (UPPER MBR) 1,200
TRAVERSE FORMATION 1,350
TRAVERSE LIMESTONE 1,400
BELL SHALE 2,050
DUNDEE 2,150
DETROIT RIVER GROUP 2,350
BASS ISLANDS 3,700

* Goldwater and Sunbury Shales have also been reported in this part of the
stratigraphic column

Figures 16 through 19 at the end of this Section (B 8) are presented to provide
additional information regarding the regional geologic setting, and the injection
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and arrestment intervals. Figures 20 and 21 at the end of this Section (B 8)
present local cross-sections to the base of the proposed injection interval based
on data from the MDEQ well database. An index of these cross-section
orientations is presented in Figure 6 (Section A.4). From the base of the injection
zone upward, the following major intervals are anticipated to be penetrated at the
Proposed Beeland Well No. 1 location:

Detroit River Group (lower injection and arrestment)

it has been customary to include the Devonian-age Bois Blanc, Sylvania,
Ambherstburg, Lucas and Anderdon Formations in the Detroit River Group. The
base of the openhole completion of the Beeland Well No. 1 will be completed
within the Detroit River Group above the top of the Amherstburg Formation. The
Ambherstburg is typically a dark brown to black carbonaceous limestone. It is
poorly bedded, dense and may be up to 200 feet thick in the vicinity of the
proposed well. Where dominated by limestone, it is an aquiclude and typically
has low effective porosities and permeability. General practice has been to call
the portion of the column between the top of the Amherstburg and the base of
the Dundee Limestone the “Detroit River” although it is also known as the Lucas
and/or Anderdon Formations to the east of the site and includes a wide variety of
lithologies and several distinct members. For example, the Richfield Zone has
been described as a basal member of the Lucas/Detroit River sequence and is
comprised of interbedded limestone dolomite and anhydrite. Above the Richfield
is the Massive Anhydrite that is, in turn, overlain by a thick halite-bearing
evaporite sequence, the Horner Member of the Lucas Formation. In the vicinity
of the Beeland well, the Horner Member likely consists of a series of limestone
and anhydrite layers with limited dolomite stringers. The dolomite stringers can
have low, but measurable permeability, but the majority of the interval that is
comprised of limestone, anhydrite and halite serves as an excellent confining
unit. The top of the Detroit River can be difficult to determine both on logs and in
samples. In the local vicinity of the Beeland Well No. 1 area, the units
immediately below the Dundee (i.e. upper Detroit River of Lucas) have been
described as light to dark brown limestones and dolomites that are micro
crystalline to very finely crystalline with traces of intercrystalline porosity.

Dundee Limestone (injection interval)

The Devonian age Dundee is predominately a carbonate section ranging from
dense, fine-grained, light colored limestones on the east side of the state to
coarse-textured bioclastic limestone (with portions secondarily dolomitized) in the
central part of the state. The top of the Dundee is easily picked on geophysical
logs in the area of the proposed well because the Bell Shale is present In the
vicinity of the Proposed WDW Beeland Well No. 1, the Dundee has been
reported as a predominantly fimestone formation that ranges from a light to dark
brown with a basal dolomite section. Figures 16 and 17 at the end of this Section
present regional Dundee information.
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Bell Shale (arrestment interval)

The Devonian age Bell Shale is typically a soft, gray, gummy and silty shale
containing scattered fossil fragments. In the local vicinity, the Bell Shale is
projected to be comprised of almost 75 to 100 feet of medium green to green-
gray shale overlain by a sequence that transitions to a limestone and dolomite
dominated sequence. Transmissive fractures are not known to be present in this
shale.

Traverse Group

The Traverse Group occurs above the Bell shale, and includes what is locally
described as the Traverse Limestone and Traverse Formation. Figures 18 and
19 present regional Traverse information. Both formations are described below.

Traverse Limestone

In the western part of the State, the Devonian-age Traverse Limestone is
dominantly gray to gray-grown limestone with lesser gray shales. A few
anhydrite stringers may also be present. To the east, the Traverse Limestone
becomes increasingly shaley, and in southeastern Michigan the unit is composed
almost entirely of shale. The Traverse Limestone is a poor marker both on logs
and in samples. In the vicinity of the proposed Beeland Well No.1 , the Traverse
Limestone is described as a thin buff to brown, medium to very finely crystalline
layer that overlies a 350-foot plus clean, thick tan to brown very fine to
microcrystalline limestone with a trace crystalline porosity and trace of pyrite.

Traverse Formation

Above the Traverse Limestone is the Traverse Formation, which is comprised of
a 50-foot thick interbedded limestone and shale that is described as gray-tan and
calcareous. Within the Traverse Formation there exist limestone stringers that
may make picking the underling Traverse Limestone difficult, and the Traverse
Formation is also sometimes interbedded with the overlying Antrim shale.

Anfrim Shale

The Devonian age Antrim Shale is typically a black to brown, brittle, platy shale.
It is characterized by high radioactivity and is easily recognized on gamma ray
logs, and can be identified on electric fogs by its unusually high resistivity. In the
southeastern part of the state, several large tongues or interbeds of gray shale
are present in the middle part of the Antrim. Locally, near the proposed Beeland
Well No. 1 location, the Antrim (sometimes referred to as the Antrim-Dark) is
gray-brown to gray-green and blocky, with both silt interbeds and significant
limestone interbeds. The upper member of the Antrim is reported as a 100-foot
plus thick blocky gray-brown shale, pyritic, with scattered tasmanites.
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Devonian-Mississippian Shales

Local geologic data suggest that a shale sequence occurs between the tops of
the Antrim and base of the Glacial Drift. Available geologic data indicate that the
Ellsworth (Bedford) shale is likely present immediately above the Antrim, and
suggest that the Ellsworth may either extend to the Glacial Drift, or may be
capped by the Coldwater/Sunbury Shales. Both the Ellsworth and
Coldwater/Sunbury are described below, noting that regardless of nomenclature,
both units are predominantly shale and provide additional confinement between
the Dundee Formation and Glacial till.

Ellsworth (Bedford)

The Devonian Ellsworth is a greenish-gray shale that occurs in the western
portion of the state. The Bedford shale occurs in the eastern portion of the state,
and may inter-tongue with the Ellsworth Shale in the vicinity of Alba several miles
from the proposed Beeland Well No. 1 location. The Bedford is a gray shale
immediately overlying the radioactive Antrim shale in the eastern half of the
basin. The Bedford has a fairly uniform, moderate shale response on gamma ray
curves. Although the Bedford is listed here under the Devonian, it may well be of
Mississippian age.

Coldwater and Sunbury Shales

The Mississippian age Sunbury and Coldwater shales are described as two
distinct intervals. The Coldwater is locally an interbedded light to medium gray
firm, flaky and platy shale with a trace of pyrite and a brown very finely crystalline
argillaceous limestone at its base in the vicinity. The deeper Sunbury, where
present in the vicinity of the proposed Beeland Well No. 1 location, is likely to be
a dark brown firm, brittle, carbonaceous shale with a trace of fluorescence.

Faulting

There is no evidence of significant faulting in the immediate vicinity of the
Proposed Beeland Well No. 1. The Hydrogeologic Atlas of Michigan (Plate 16) is
referenced regarding this matter. Additionally, Ryder (1986) constructed a
structure contour map on the Traverse in Antrim County. This map showed there
to be no mappable faults transecting the Traverse at the proposed well location.

Seismic Activity

The Alba area of northwestern Michigan Basin has been designated as a
relatively minor seismic risk area by the USGS as presented at the website:
http://earthquake.usgs.gov/regional/states/michigan/hazards.php. The proposed
area has a peak acceleration of 0-2 percent g, and no earthquakes have been
identified in the Alba area over the past 100 years. A category VI earthquake
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occurred in southern Michigan in 1947, but USGS data do not suggest that this
event was felt north of Cadillac, Michigan.

References:

Ryder, Robert T, Fracture Patterns and their Origin in the Upper Devonian Antrim
Shale Gas Reservoir of the Michigan Basin: a Review, USGS Open File Report
96-23, 1996.

Ground Water Atlas of the United States, lowa, Michigan, Minnesota, Wisconsin,
USGS Document HA 730-J, Perry G. Olcott, 1992
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B.9. Chemical, physical and bacteriological characterizations of the
waste stream before and after treatment and/or filtration.
Include a characterization of the compatibility of the injectate
with the injection zone and the fluid in the injection zone along
with a characterization of the potential for multiple waste
streams to react in the well bore or in the injection zone.

Injectate Characteristics

The proposed injectate is non-hazardous waste from a groundwater remediation
project that will be brought to the Alba, Michigan facility from a single remediation
project/area. Fluid from the remediation project will be sampled on a quarterly
basis as specified in the attached Waste Analysis Plan (see Attachment B).
Typical injectate composition for the remediation project fluids with regard to
chemical and physical characteristics is presented in Tables 7A and 7B.
Historically, fluids from this remediation project have been managed as non-
hazardous via both injection into an offsite non-hazardous disposal well and
surface discharge through a POTW after treatment. Fluids typically have
contained various levels of total dissolved solids and are expected to range from
2,500 mg/l to 25,000 mg/l. As noted in the following tables, only limited
suspended solids have historically been encountered. Specific gravity is
expected to range from 1.00 to 1.05, and pH is typically expected to range from
approximately 7.0 to 10.0.
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TABLE 7A EXAMPLE ANALYSIS OF INJECTATE FROM BAY HARBOR,
MICHIGAN REMEDIATION, 2004

lParameter Units Results | Method Date Analyst
Oxidation Reduction

Potential mV 296 Field 9/28/2004 EB
PH S.uU. 7.42 Field 9/28/2004 EB
Temperature °C 191 Field 9/28/2004 EB
Alkalinity-Phenolphthalein mg/L 0 310.1 9/30/2004 | REG
Alkalinity-Total mg/L 1,620 310.1 9/30/2004 | REG
Carbonate Alkalinity mg/L 0 Cale. 9/30/2004 | REG
Bicarbonate Alkalinity mg/L 1,620 Cale. 9/30/2004 | REG
Hydroxide Alkalinity mg/l. 0 Calc. 9/30/2004 | REG
Total Organic Carbon mg/L 260 415.1 10/5/2004 BA
Total Inorganic Carbon mg/L 88 4151 10/5/2004 BA
Total Dissolved Solids mg/L 32,800 160.1 9/29/2004 REG
Total Suspended Solids mg/L 123 160.2 9/29/2004 REG
Biochemical Oxygen mg/L * 405.1 | 10/8/2004 | PJC
Chemical Oxygen Demand| Mg/L 992 410.1 9/30/2004 | REG
Total Phosphorus mg/L 1.4 365.2 9/30/2004 REG
Phosphate, Orhto mg/L <1 300 9/29/2004 | DMJ
Nitrate-Nitrogen mg/L 0.97 300 9/29/2004 DMJ
Nitrite-Nitrogen mg/L 0.74 300 9/29/2004 | DMJ
Ammonia-Nitrogen mg/L 8.5 350.1 10/1/2004 BEK
Total Kjeldah! Nitrogen mg/L. 29 3512 10/1/2004 BA
Aluminum ma/L 19.8 6020 10/3/2004 EB
Antimony mg/L <0.05 6020 10/3/2004 EB
Arsenic mg/L 0.237 6020 10/3/2004 EB
Barium mg/L 0.017 6020 10/3/2004 EB
Beryllium mg/L <0.005 6020 10/3/2004 EB
Cadmium mg/L < 0.001 6020 10/3/2004 EB
Chromium, Total mg/L 0.029 6020 10/3/2004 EB
Cobalt mg/L <0.015 6020 10/3/2004 EB
Copper mg/L 0.024 6020 10/3/2004 EB
fron mg/L 142 6020 10/3/2004 EB
Lead mg/L < 0.001 6020 10/3/2004 EB
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iParameter Units Results | Method Date Analyst
|Mercury mg/L 0.0008 245.1 10/20/2004 | Merit
|Manganese mg/L 0.088 6020 10/3/2004 EB
Nickel mg/L 0.223 6020 10/3/2004 EB
Selenium mg/L 0.063 6020 10/3/2004 EB
Silver mg/L 0.0005 6020 10/3/2004 EB
Strontium mg/L 0.034 6020 10/3/2004 EB
Zinc mg/L 0.019 6020 10/3/2004 EB
Silica, Reactive as SiO2 mg/L 16.8 370.1 10/4/2004 | REG
Total Silicon as SiO2 mg/L 66.3 6020 10/2/2004 EB
Calcium mg/L 12.1 6020 10/3/2004 EB
Magnesium mg/L <0.5 6020 10/3/2004 EB
Potassium mg/L 13,800 6020 10/3/2004 EB
Sodium mg/L 889 6020 10/3/2004 EB
Bromide mg/L 15.2 300 9/29/2004 DMJ
Chloride mg/L 1,730 300 9/29/2004 DMJ
Fluoride mg/L 18.1 300 9/29/2004 DMJ
Sulfide mg/L 1.29 376.2 10/5/2004 | Merit
Sulfate mg/L 14,500 300 9/29/2004 DMJ
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TABLE 7B. EXAMPLE ANALYSES OF INJECTATE FROM BAY HARBOR,
MICHIGAN REMEDIATION, 2006

Location FRAC TANK {FRAC TANK |[FRAC TANK |[FRAC TANK |FRAC TANK
Date 4/26/2006 5/25/2006 6/2/2006 6/9/2006 6/15/2006
(Seneral Parameters (ugiL unless noted)

Alkalinity, total 350000 310000 380000 380000 340000
Chloride 350000 310000 330000 320000 350000
Hardness, total 150000 110000 130000 92000 120000
Nitrogen Nitrate 560 410 390 58 * 190
Nitrogen total kjeldahl 4600 3000 4300 3900 4600
Nitrogen, ammonia as N 1100 960 1109 1000 1200
Phosphate, Ortho 43.0 <40.0 * 34.0 * 38 60
Phosphorus total 203 164 240 168 200
Solids, total dissolved 5710000 14800000 5220000 5120000 5540000
Solids, total suspended 6000 10000 17000 12000 11000
Sulfate 2300000 1800000 2200000 21060000 2300000
pH (standard units) 77> 7.5 * 8.2 * 8.0 " 7.5*
Specific Conductance (umhos@ 250C) 7512 6569 65310 6990 7526
Carbon, total organic 35000 25000 28000 25000 27000
Carbon, total organic, unpreserved 54000 46000 146000 43000 48000
Metals {ugil)

Aluminum 2700 1400 6300 1500 1700
lAnfimony <2.0 <2.0 0.4 <2.0 <2.0
IArsenic 27 21 30 20 21
Barium <100 <100 <100 <100 <100
Beryllium <1.0* <1.0 <1.0 <1.0 <1.0
Cadmium <1.0 <1.0 <1.0* <1.0 <1.0
Calcium 44000 23000 27000 21000 23000
Chromium 12 <10 32 <10 <10
Copper 18 19 37 16 16

Iren 2300 1500 8500 1400 1600
Lead <3.0* <3.0 5.5 <3.0 <3.0
Magnesium 12000 8100 11000 8500 8500
Manganese <50 <50 94 <50 <50
Mercury 0.0726 0.0580 0.0963 0.062 0.0584
Nickel 54 41 54 39 39
Potassium 2200000 * 1800000 1900000 2100000 2200000
Selenium 8.4 8.4 * 17 14 9.3 *
Silicon 9200 * 8000 14000 2100 8000
Silver 0.21 <0.20 0.31 <0.20 <0.20
Sodium 190000 * 140000 150000 160000 170000
Strontium <1000 <1000 <1000 <1000 <1000
Thallium <2.0* <2.0 <2.0 <2.0 <2.0
Vanadium 38 35 51 35 34

Zinc <50 * <50 52 <50 <50
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Operation as a dedicated industrial disposal well for fluids generated from the
Bay Harbor remediation project will initially result in similar waste fluids being
mixed in the disposal reservoir with fresh water testing and buffer fluids and then
with the native Dundee brines. As the operation continues, contact between
most recently injected fluids and native brines will decrease as the mixing zone
expands. Since the Beeland well will be dedicated to a single waste source (Bay
Harbor remediation project fluids), incompatibilities between multiple waste
streams will not be a concern. As evidenced by historical operations of
neighboring Class Il injection wells completed in the Dundee, and the operation
of a distant commercial Dundee disposal well to the east of this site that has
successfully managed Bay Harbor remediation fluids, injection of the intended
wastes into the Dundee would only be expected to cause limited plugging
damage to the injection interval and the wellbore. Although slight decreases in
injectivity have been historically been experienced in Dundee injectors, rates of
up to several barrels per minute are often still injected "on vacuum® with no
positive pressure at the wellhead.

Any compatibility problems encountered due to non-hazardous injection of the
Bay Harbor remediation fluids would primarily be the injection or generation of
particulate matter that could lead to such decreases in flow capacity. Bacterial
issues do not appear to be overly problematic, but due to the composition of the
waste stream periodic biocide treatments may be instituted to prevent the
establishment of bacterial plugging issues. Such saolids, compatibility or bacterial
problems, if they do occur, would not be a containment issue, but would be an
operations issue. The operator would then be required to reduce injection rates
so that maximum pressure limits are not exceeded. To sustain rates if such a
situation develops, periodic stimulations may be required. In this way such
problems would not cause violations of regulatory requirements or generate
concerns regarding physical containment. At this time, only neutralized,
relatively low suspended solids wastes from the Bay Harbor facility will be
accepted at the site. If additional solid loading becomes an issue, filtration will be
installed to minimize the potential for wellbore plugging.
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B.10.Information to characterize the proposed injection zone,
including:

A. The geological name of the stratum or strata making up the
injection zone and the top and bottom depths of the injection
zone.

B. An isopach map showing thickness and areal extent of the
injection zone

C. Lithology, grain mineralogy and matrix cementing of the
injection zone.

D. Effective porosity of the injection zone including the method of
determination.

E. Vertical and horizontal permeability of the injection zone and
the method used to determine permeability. Horizontal and
vertical variations in permeability expected within the area of
influence.

F. The occurrence and extent of natural fractures and/or solution
features within the area of influence.

G. Chemical and physical characteristics of the fluids contained
in the injection zone and fluid saturations.

H. The anticipated bottom hole temperature and pressure of the
injection zone and whether these quantities have been
affected by past fluid injection or withdrawal.

l. Formation fracture pressure, the method used to determine
fracture pressure and the expected direction of fracture
propagation.

J. The vertical distance between the top of the injection zone
from the base of the lowest fresh water strata.

K. Other information the applicant believes will characterize the
injection zone.

ltems A-C are addressed in Section B.7, above. Items D-K will be verified during
the drilling and testing of the injector.

As indicated in Section B.7 above, the injection zone is the Devonian age
Dundee limestone. The unit occurs from about 2,150’ to 2,350’ BGL and is
therefore approximately 200 feet thick at the Disposal Well No.1 location. An
isopach map of the unit, showing areal extent is presented as Figure 17 (Section
B.8). The unit is predominately a carbonate section ranging from dense, fine-
grained, light colored limestones on the east side of the state to coarse-textured
bioclastic limestone (with portions secondarily dolomitized) in the central part of
the state. The Dundee may have undergone some dolomitization. The effective
porosity of the Dundee is estimated as approximately 10% but will be determined
through well log calculations after the well is installed. Horizontal permeability of
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the injection interval is estimated as approximately1 Darcy, and vertical
permeability is unknown. The occurrence and extent of fracturing specific to the
Disposal well location will be assessed through drilling and wireline logging of the
hole. Likewise, formation fluid information will be obtained through sampling
and analysis at the time of drilling, although the unit is expected to exhibit a TDS
of much greater than 10,000 ppm (see Figure 15, which is from the Michigan
Groundwater Atlas). The anticipated downhole temperature is estimated as
approximately 77° F based on a temperature of 45°F below the seasonal effect
and a temperature gradient of 1 5° F/100 feet of depth; downhole temperature
will be verified after drilling. Formation fracture pressure is estimated as a
minimum of 1,259 psi at 2,150 feet BGL. See Section B.11 for additional
information. The top of the injection zone is over 1,000 feet below the base of the
lowest fresh water aquifer; the top of the Dundee is projected to occur at about
2,150 ft BGS, while the base of the lowermost aquifer is projected to occur about
900 feet BGS (Glacial Till aquifer).
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B.11.Information to characterize the proposed confining zone,
including:

A. The geological name of the stratum or strata making up the
confining zone and the top and bottom depths of the confining
zone.

B. An isopach map showing thickness and areal extent of the
confining zone

C. Lithology, grain mineralogy and matrix cementing of the
confining zone.

D. Effective porosity of the confining zone including the method
of determination.

E. Vertical and horizontal permeability of the confining zone and
the method used to determine permeability. Horizontal and
vertical variations in permeability expected within the area of
influence.

F. The occurrence and extent of natural fractures and/or solution
features within the area of influence.

G. Chemical and physical characteristics of the fluids contained
in the confining zone and fluid saturations.

H. Formation fracture pressure, the method used to determine
fracture pressure and the expected direction of fracture
propagation.

. The vertical distance between the top of the confining zone
from the base of the lowest fresh water strata.

J. Other information the applicant believes wili characterize the
confining zone.

Items A-C are addressed in Section B 7, above. ltems D-J will be verified
through drilling. The confining zone includes all rock units from the Antrim to
the top of the Dundee, including the base of the Antrim Shale, Traverse
Group, Traverse Limestone, and Bell Shale. Lithologic characteristics of
these units are described in section B.7, above. Effective porosities of each
zone are estimated as between 2 and 20%. The vertical and horizontal
permeability of the confining zone is estimated as being substantially less
than 0.1 md. Formations included as part of the confining zone are expected
to be laterally continuous in the Disposal Well No. 1 area, and are not
expected to exhibit extreme variations in effective permeability within the area
of influence. The occurrence and extent of natural fractures and/or solution
features within the area of influence will be assessed through wireline logging
during drilling. The vertical distance between the top of the confining zone to
the base of the lowest fresh water strata is about 300 feet.
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B.12.Information demonstrating injection of liquids into the
proposed zone will not exceed the fracture pressure gradient
and information showing injection into the proposed geological
strata will not initiate fractures through the confining zone.
Information showing the anticipated dispersion, diffusion
and/or displacement of injected fluids and behavior of transient
pressure gradients in the injection zone during and following
injection.

Maximum Injection Pressure

The well has been designed for operation on a vacuum or with a small injection
pump. It is probable that no injection pump will be required to dispose of desired
volumes of fiuid. However, a pump may be installed to increase capacity if
necessary. Although no site specific data are available, Region 5 Guidance
includes a value of 0.8 psi for the fracture gradient of the Dundee Limestone. If
injection fluid is assumed to be comprised of a brine with a maximum specific
gravity of 1.15 that fills the tubing from the surface to a depth of 2,150 feet, a
maximum allowable wellhead injection pressure of 849 psi is calculated based on
this Region 5 assigned gradient. No allowances for tubing friction are included in
this calculation. Note that the average specific gravity is expected to be in the
1.01 to 1.05 range.

Based on a calculated wellhead fracture pressure value of 648 psi (assuming a
maximum continuous specific gravity of 1.15), it is requested that a maximum
wellhead injection pressure of 150 psi be authorized for future injection activities
without additional testing.

Estimates of general conditions have been used with Eaton’s formula to prepare
a worst-case estimate of fracture pressure. This formula is widely referenced
and discussion can be found regarding the formulation on page 291 of “Applied
Drilling Engineering,” Bourgoyne, A.T. et al, SPE, 1991. The pressure (Pr)
necessary to initiate a fracture is given as:

Py = P: + Gmin

where: P, is reservoir pore pressure (752 psi at 2,150 feet BGL) and omin is
horizontal matrix stress defined as:
Omin = V/(1-0) (+0op — Pt )

where: v = Poisson’s ratio estimated as 0.3 a limestone in-situ and o, estimated
as depth times a minimum overburden gradient of 0.9 psi/ft. Historically, an
overburden gradient of 1.0 psi/ft has been applied for oil and gas reservoirs on
land (Bourgoyne, et al, 1991). Work by Eaton (1969) suggested that the
overburden gradient could range from 0.85 psi/ft at a depth of 100 feet to 1.0
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psi/ft at 20,000 feet; as a case example, the author stated that the overburden
gradient in the Santa Barbara Channel ranges from 0.89 psi/ft at 100 feet to 1.02
psifft at 10,000 feet (Eaton, 1969). Since there are very few specific data on the
Dundee gradient, a conservative overburden gradient of 0.90 psifft at 2,150 feet
has been applied based on information presented in these two references.
Based on this overburden gradient, at 2,150 feet BGL (approximate top of the
Injection Interval at the Beeland Well), the calculated overburden pressure would
be 1,935 psi.

Substituting 0.3 for Poisson’s ratio and estimated original reservoir pressure of
752 psi, P = Py + omin oF Py =752 + 507 = 1,259 psi. The maximum pressure
exerted by injectate at the base of the casing (2,150 feet BGL) is not likely to
exceed 978 psi, well below the calculated Py of 1,259 psi with friction losses
neglected, thus offering a significant safety margin. Should an injection pump be
utilized, a wellhead pressure of 281 psi would be acceptable (with a specific
gravity injectate of 1.05) based on these calculations. A maximum pressure of
150 psi has been requested. Fracture pressure is included for completeness,
since it is not a critical factor at the proposed Beeland facility with fluid likely to be
injected “on vacuum?” via gravity flow.

If necessary, subsequent testing may be conducted in the future to justify the use
of pressures above 150 psi at the wellhead during future disposal operations. At
the current time, it is believed that restriction to flow under gravity conditions are
likely to provide for insufficient operational flexibility and could contribute to
unwarranted compliance complications.

Average Rates, Volumes and Pressures

The range of injection rates and pressures is expected to fluctuate depending on
the demands of the groundwater remediation project along with variables related
to the well and the reservoir conditions. Injection rates are projected to average
between 50 and 200 gpm based on continuous operations. However, injection
may occur in a periodic or “batch mode” depending on demand.

Average injection pressures during active operations are expected to range from
approximately —12 to 100 psi depending on the history of recent well capacity
demands and the condition of the well and the injection reservoir.

The well is to be operated, and operating data reported, according to the
following requirements:

TABLES8 OPERATING, MONITORING AND REPORTING
REQUIREMENTS BEELAND GROUP, LLC
DISPOSAL WELL NO. 1
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Characteristic Value Minimum Monitoring Minimum Reporting
Frequency Frequency

Average Injection Rate 6,857 bpd max. Continuous monthly

Instantaneous Injection Rate | 10 bpm max. Continuous monthly

Cumulative Volume 6,857 bpd max. Continuous monthly

Max. Injection Pressure 150 psig Continuous monthly

Ave. Injection Pressure 0 psig Continuous monthly

Annulus Pressure 100 psig min. Continuous monthily

Annulus/Tubing Pressure 100 psig min. Continuous monthly

Differential

Sight Glass Level Visible daily when operated monthly

Annulus Fluid Addition Or Gal Daily monthly

Removal

Chemical Composition of Concentration Variable within 30 days of sampling

injected Fluids !

Physical Characteristics of Variable Variable within 30 days of sampling

Injected Fluids !

1 As specified in the Waste Analysis Plan, Attachment B.

Impact of Injection

Based on historical operating data from surrounding Class Il injection wells in
Antrim County, it appears that well capacity is likely to be sufficient for proposed
disposal operations. Until actual data are obtained from testing conducted during
installation of the well, conservative estimates of formation properties have been
assigned, along with projected operational parameters, to generate an estimate
of the fluid front for the Beeland well. Standard equations for the volume of a
porous cylinder can be used with the following parameters to generate a piston-
like displacement fluid front radius: 100-foot net thickness, 10 percent effective
porosity, and 2,103,840,000 gallons of injectate estimated based on twenty years
of continuous injection at a rate of 200 gpm. This yields a 100 percent injected
fluid front radial distance of approximately 2,992 feet from the well. [t is noted
that “continuous” injection rates are more likely to be less than 125 gpm based
on historical operation of the groundwater remediation project. Although
dispersion will play a role in spreading this plume over a slightly larger area, even
a relatively large dispersivity combined with a low concentration of interest would
yield a plume that is less than one mile radially from the well. This is
substantially smaller than the minimum two-mile AOR conducted for this site.
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B.13.Proposed operating data including all of the following data:
A. The anticipated daily injection rates and pressures.
B. The types of fluids to be injected.
C. A plan for conducting mechanical integrity tests.

See item B.8 and B.11 for information pertaining to daily injection rates/pressure
and the types of fluids to be injected.

Mechanical integrity demonstration for the well will be accomplished via an
approved test method(s) such as temperature log, or noise log, or oxygen
activation log. The Beeland Group will provide the MDEQ with a notice of Part li
testing to allow the agency to witness data collection activities. Although
Beeland may utilize any acceptable method per MDEQ procedure approval, at
this time it is proposed that temperature logging be utilized for future mechanical
integrity testing. Differential temperature logging to be conducted as follows:

1. Conduct Differential Temperature Log.
A. Shut-in well for stabilization (minimum of 24 hours) prior to
running base temperature log.
B. Rig-up temperature log and run base log from surface to total
depth. Pull tool to surface and shut-in master valve.
C. Rig down equipment and return the well to normal operations.
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B.14.For a proposed disposal well to dispose of waste products into
a zone that would likely constitute a producing oil or gas pool
or natural brine pool, a list of all offset operators and
certification that the person making application for a well has
notified all offset operators of the person’s intention by
certified mail. If within 21 days after the mailing date an offset
operator files a substantive objection with the supervisor, then
the application shall not be granted without a hearing pursuant
to part 12 of these rules. A hearing may also be scheduled by
the supervisor to determine the need or desirability of granting
permission for the proposed well.

While the Dundee has produced elsewhere in the state of Michigan, production
from this interval has not been identified in the vicinity of the Disposal well. All
neighboring use of the Dundee Formation is for Class 1l disposal of oilfield brines.
Therefore, a list of offset operators is not required.
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B.15.A proposed plugging and abandonment plan

The following is the proposed plan for plugging and abandonment of the
proposed Beeland Group, LLC non-hazardous | Well.

1. Install a test gauge on the annulus to perform a static pressure test.
Ensure that the annulus is fluid filled and that the well has been shut-in
for a minimum of 24 hours. Pressurize annulus to approximately 500
psig and isolate from the annulus system. Monitor annular pressure
for one hour. The test will be successful if the pressure change is less
than 3 percent of the starting pressure.

2, Prepare well and location for plugging. Remove wellhouse, well
monitoring equipment and wellhead injection piping.
3. Move in and rig-up workover rig, mud pump, circulating pit and pipe

racks as necessary. Flush well with approximately 100 bbl fresh water.

Remove wellhead and release slips.

Release injection packer. Displace annular fluid from weli into injection

formation by flushing with approximately 100 bbls fresh water.

Pull and lay down the injection tubing and packer.

Run cement retainer to approximately 2,100 feet.

Pump approximately 55 sacks of Class A cement with 4 percent

bentonite (14.1 ppg, 1.55 cf/sx yield) below cement retainer and into 6

Y4-inch openhole.

9. Tag cement on top of retainer at approximately 2,100 feet.

10.  Stage cement remainder of casing to surface in approximately 500 foot
stages using the balanced plug method. Pump approximately 291
sacks of Class A cement (Michigan Equivalent) with 4 percent
bentonite (14.1 ppg, 1.55 cf/sx yield).

11.  Cut off wellhead approximately 3 feet BGL and weld cap with
permanent marker on casing.

12.  Rig down and move out pulling unit and equipment.

13.  Submit required plugging records to USEPA and MDEQ.

o

o ~No

Post-Closure Care Requirements

Beeland will provide notification of closure to USEPA, Region 5, the MDEQ and
the local zoning authorities. Included with the notification will be information
regarding the nature of the injected waste stream, identification of the depths of
the injection and confining zones, well schematics and plugging records. Beeland
will retain, for a period of three years following the well closure, records reflecting
the nature, composition and volume of all injected fluids. At the discretion of the
MDEQ and the director of USEPA, Region 5, Beeland will then deliver the
records to the appropriate regulatory entity at the conclusion of the retention
period, or dispose of such records upon written approval of the MDEQ.

35



January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

B.16.Identify the source or sources of proposed injected fluids.
Identify if injected fluids will be considered hazardous or
non-hazardous as defined by Part 111, Hazardous Waste
Management, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (NREPA)

The Beeland Group, LLC is a privately owned Michigan LLC that is wholly owned
by CMS Land Company that in turn, wholly owned by CMS Energy . The limited
liability company purchased the Beeland property near Alba, Michigan in 20086 for
the sole purpose of installing and operating a non-commercial injection well.
Approval is being requested to install this well to inject non-hazardous fluids
generated from the remediation of groundwater and surface water at the Bay
Harbor, Michigan facility.

Historically, fluids from this remediation project have been managed as non-
hazardous via both injection via Class | (Mineral Well) disposal facilities and
surface discharge after treatment to a POTW. Fluids typically have contained
various levels of total dissolved solids and are expected to range from
approximately 2,500 mg/l to 25,000 mg/l. Specific gravity is expected to range
from 1.00 to 1.05, and pH is typically expected to range from 7.0 to 10.0.

B.17.Whether the well is to be a muitisource commercial hazardous
waste disposal well.

The well will be operated as a single source well, not as a multisource
commercial hazardous waste disposal well.
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B.18.Additional information required for an application for a permit
to drill and operate a storage well or to convert a previously
drilled well to such a well:

For an application to drill storage well or to convert a previously drilled well
to a storage well, also submit the following information in addition to that
submitted in the previous section for a disposal well. In the previous
sections instructions, replace the term ‘disposal’ with ‘storage’ and ‘waste’
with ‘stored product.’

1. The name and chemical formula of the product to be stored, and a
characterization of the physical, chemical, and hazardous or toxic
properties of the product.

2. The anticipated vertical and horizontal dimensions and volume of the
completed underground storage cavity.

3. The anticipated operating life of the underground storage cavity.

4. The method to be used to create the underground storage cavity.

5. The name of the geological stratum in which the underground storage
cavity will be created.

6. A schematic diagram of the well bore showing the proposed

arrangement and specifications of the down hole well equipment.

7. If the underground storage cavity is to be formed by solution mining
bedded salt, then all of the following information shall be included:

8. The plan for disposal of brine produced during solution mining of the
underground storage cavity and for the operating life of the underground
storage cavity.

9. The expected starting and ending dates of the solution mining.

10. The range of anticipated operating pressures of the underground
storage cavity.

11. The anticipated range of operating injection pressure.
12, The proposed method of displacing stored product.

13. A plan for testing the mechanical integrity of the underground storage
cavity as provided in R 299.2392 and R 299.2393.
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N/A. This application is not being submitted for a permit to drill and operate a
storage well or to convert a previously drilled well to such a well.

58



January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

B.19.Additional information required for an application for a permit
to drill and operate a well for the production of artificial brine or
to convert a previously drilled well to such a well:

For an application to drill and operate a brine well for production of
artificial brine or to convert a previously drilled well to a well for production
of artificial brine, submit in addition to the information in the first section,
all of the following proposed information:

1. If the well will be drilled into an existing cavern, the number of wells in
the cavern, the present extent of the cavern, and the purpose of the
proposed well.

2. The name of the geological stratum or strata to be mined, the top and
bottom depths of the mined zone, the gross and net mineable thickness,
and the mineral or minerals to be recovered by solution mining.

3. Anisopach map showing thickness and areal extent of the strata to be
mined.

4. A sketch showing the extent of the planned mine area.
5. The geological strata to be left in place for roof support.

6. A diagram showing the well bore with the proposed casing program
and its relationship to the stratum or strata to be mined.

7. A plan for conducting subsidence monitoring as required in R 299.2407

or a rationale for not conducting subsidence monitoring.

N/A. This application is not being submitted for a permit to drill and operate a well
for the production of artificial brine or to convert a previously drilled well to such a
well.
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A public hearing may be scheduled by the Supervisor of Mineral Welis to
take public comment on the proposed well. If such a hearing is scheduled,
the applicant will be responsible for the scheduling and preparation and
publication of the notice.

Please collate the above documents info a set and mail the original and two
copies of the application (total of 3 sets) plus 3 additional copies of form
EQP 7200-1 to:

Department of Environmental Quality
Office of Geological Survey

P.O. Box 30256

Lansing, Michigan 48909

The above documents have been collated and appropriate numbers of document
and form copies have been sent to the above address.
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Dea MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

Applicant
SURVEY RECORD OF WELL LOCATION Beeland Group, LLC.
This information is required by authority of Part 616 Well name and nurmber
Supervisor of Wells, or Part 625 Mineral Weils, of Act 451 .
PA 1994, as amended, in order to obtain a drilling permit. Beeland Group Disposal Well No 1
1a. Surface location Township County
SE 1dof SW 1dof SE w4ofsecon 14 T3ON  ROSW Star Antrim
15 If this is a directional well, bottom hole location will be Township County
1/4 of 1/4 of 1/4 of section T R

Instructions: Outline drilling unit for cil/gas wells (Part 815} or property boundary for mineral wells (Part 625) and spot well location on plat shown. Locate
the well in two directions from the nearest section, quarter section, and unit (or property, Part 625} lines.

2 The surface location is
495 ft. from nearest (N/S) S section line 5‘6&.[.1 o l 4_
1320 ft from nearest (EW) E section fine PLAT BELOW REPRESENTS ONE FULL SECTION
pewm— S (1 MILE SQUARE) N7T
_ ft. from nearest (N/S} quarter section line
ft. from nearest (E/W) quarter seciion line
3 Bottom hole will be {if directional)
ft. from nearest {(N/S) section line
ft. from nearest (E/\W} section line
and ;
L ft. from nearest (N/S) __quarter section line ;A’TES £D @(
ft. from nearest (E/W) quarter section line ;
4 Bottom hole will be (directional or straight) 2 ;
495 ft from nearest (N/S) S drilling unit line t\q) 3
E |
| 1320 ft. from nearest (EW) E drifling unit line @ \“ :
5 Show access to stake on plat and describe if it Is not readily s
accessible. -
R
Q N
N
6 Zoning |:l Residential, effective date C 4&
Initial date of residential zoning
B4 other ___Agricultural
ON SEPARATE PLAT OR PLOT PLAN, LOCATE, IDENTIFY AND SHOW DISTANCES TO:

A All roads . power lines, buildings, residences, frosh water wells, and other man-made features, within 600 feet of the stake.

B All lakes, streams, wetlands, drainage-ways, floodplains, environmentally sensitive areas, natural rivers, critical dune areas, and threatened or
endangered species within 1320 feet of the stake.

C. All type | and lla public water supply wells within 2000 feet and all type Iib and |l public water supply wells within 800 feet of the well stake

Name of individual who surveyed site Company i " Date of survey
Gerald Lira Inland Seas Engineer 12-19-2006
Address " Phone
PO Box 6820 / Traverse City / MI / 496?6—6820 _ {231) 933-4041
| CERTIFY THE ABOVE INFORMATION IS plETE AND A gﬂ' WEDGE AND BELIEF.
Signature of licensed surveyor (affix seal) : '/ 1 Date -0
=X - -

EQP 7200-2 (rev. 01/2005) ENCL@ ON TEROM
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WASTE ANALYSIS PLAN
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1.0 INTRODUCTION

1.A. Background

The purpose of this Waste Analysis Plan (WAP) is to characterize the non-hazardous
waste-water that is injected into the proposed new Beeland Group, LLC (Beeland) No.
1 well at the Alba, Michigan facility Beeland will be responsible for ensuring this WAP
is implemented The well is a proposed as a non-hazardous, non- commercial Class |
industrial disposal well that is to be dedicated to the injection of fluids generated in
association with a groundwater remediation project

Beeland will operate the well under this Waste Analysis Plan in accordance with Title
40 of the Code of Federal Regulations (40 CFR), Section 146.13 that requires
operators of Class | underground injection wells to monitor and analyze the fluids
injected into the well "to yield representative data of their characteristics " This VWaste
Analysis Plan has been prepared to fulfill the specifications of 40 CFR 146.68 such that
the plan presents parameters for which the waste will be analyzed, methods that wili be
used to test for these parameters, and methods that will be used to obtain a
representative samples of the waste to be analyzed.

1.B. Waste Source

The Class | non-hazardous waste to be injected into the Beeland Well No. 1 under this
Waste Analysis Plan include fluids that are to be recovered at the Bay Harbor, Michigan
Remediation Project along with fluids generated at the disposal well facility operation
itself. These fluids are to be comprised of recovered groundwater and surface waters,
both treated and untreated, storm-water run-off from the Bay Harbor project and at the
well facility, along with any fluids generated during the operation and maintenance of
the Class ! injection well and the related unloading pad and surface facilities. No
commercial or oilfield waste is to be managed at the facility.

1.C. Summary

Major portions of the Beeland waste characterization and monitoring program related to
the acceptance and injection of off-site fluids consist of:

Volume Monitoring

Generator Certification

Sampling and Analysis

Quality Assurance/Quality Control

Qctober, 2006 Waste Analysis Plan Beeland Group, LLC é.gﬂ__ Froafol
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The WAP may be reviewed and, if necessary, revised Revisions to the WAP, upon
approval, will become part of the administrative record and constitute a minor
modification of the permit

Compatibility problems between the waste and the injection or confining zone
lithologies or with the well construction materials are not anticipated. The fluids have
been previously managed at both POTW and injection well locations successfully.
Limited filtration or additives may be required, and stimulation of the well may also be
required

Data appropriate to evaluate compatibility will be collected only when deemed
necessary by Beeland through identification based on specific process or
characterization data that is collected during operations. Possible issues could include
the potential for scale and corrosion problems from wastes with high pH (above 10).
However, the intended operating parameters include a pH range of 7 to 10 If
problematic wastes are encountered on a regular basis, periodic metal thickness
monitoring via coupons or non-invasive electrical or magnetic monitoring may be
implemented  Economic and well performance issues regarding well flow rate capacity
and maintenance will be addressed, if necessary, by utilizing additives, settling and/or
filtration of the waste prior to injection. No waste treatment at the well site for regulatory
purposes is anticipated
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2.0 PROCEDURES

2.A. Waste Unloading and Volume Monitoring

Offloading of fluid transports delivered from the Bay Harbor collection facilities will only
be conducted with a trained operator physically present on site. A log sheet will be
maintained on the site documenting that a trained well operator aliowed waste to be
unloaded At a minimum, log sheet entries are to include operator name, date, time,
approximate volume, truck or transport identification. Similar data may be obtained and
recorded by filing manifest forms for the deliveries. The log sheet(s) and/or manifests
will be considered part of the plant monitoring records regarding the injection well

As discussed in the main text of the permit application, a recorder will be utilized to
continuously monitor injection pressure, annulus pressure, flow rate and totalized
cumulative volumes A summary of recorded data will be provided to the EPA and/or
MDEQ per applicable permit requirements. Records of daily volume accepted from the
remediation project and any fluids managed from the onsite facility will be recorded and
a total monthly volume of injectate calculated based on data maintained in the records
will be noted in the monthly well reports made to EPA

2.B. Waste Characterization

At a minimum, the following composition parameters will be monitored once quarterly
for any quarterly period that fluid is injected. These parameters shall include:

pH

total dissolved solids
total suspended solids
specific gravity
specific conductance
total organic carbon
BTEX (if unloading pad fluids are being actively managed)
aluminum

arsenic

bicarbonate alkalinity
bromide

calcium

chloride

chromium

flouride

iron

mercury
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potassium
silica
sodium
sulfate

For the purpose of this Waste Analysis Plan, the first quarter shall be considered the
first three calendar months of the year, and the remaining quarters shall be considered
subsequent divisions of the year into three-month segments. If fluids are not injected
into the Beeland well during a calendar year, sample or analyses will be required.
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2.C. Sampling and Analysis

Beeland, or contracted personne! will collect necessary waste stream samples. All
sampling procedures will be conducted at the direction of the selected, certified
analytical laboratory and in accordance with acceptable US EPA procedures. The
sampler's name, sampling point, and date sampled will be documented in chain-of-
custody paperwork Samples will be collected with the grab method.

The table included below summarizes the analytical method and sampling frequency for
typical parameters that may be included in the waste sampling for a particular waste

source.

WASTE SAMPLING METHODS

Test Parameter Test Units
Method

Total Dissolved Solids, TDS EPA 160.1 mg/L
Total Suspended Solids, TSS EPA 1602 mg/L
Specific Gravity ASTM 2710 F -
Total Organic Carbon, TOC 4151,415.2 mg/L
Specific Conductance 120 .1 -
Sodium EPA 6010B  mg/L
Calcium EPA 6010B mg/L
Bicarbonate _ EPA 3101 mg/L
Sulfate EPA 3000 mg/L
Chloride EPA 3253 mg/L
BTEX EPA 5030/8020 ug/l
iron (Fe) EPA 200.7 mg/L

October, 2006 Waste Analysis Plan Beeland Group, LLC . 7 /d
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Mercury (Hg) EPA 7470 mg/L
Arsenic (As) 7 EPA 6010B mg/L
Chromium (Cr) EPA 6010B mg/L
Corrosivity (D002) SW-846 :
1110,9045 pH units

Notes: Beeland reserves the right to select use of the cited method or method with equal or greater detection limit

Samples will be collected at the point of generation or at the Beeland facility from
transport tanks prior to unloading wastes into the storage or injection facilities.
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3.0 QUALITY ASSURANCE/QUALITY CONTROL

3.A. General Sampling and Analytical Information

The sampling protocol will be followed by properly trained personnel conducting the
sample collection and analysis Beeland will adhere to guidelines set forth in "Test
Methods for Evaluating Solid Waste", SW-846 and 'Methods for Chemical Analysis of
Water and Wastes", EPA 600/4-79/020 as appropriate. Approved sample preservation
techniques from 40 CFR 136.3 will be followed as appropriate. These will include
preservation in plastic or glass sample containers provided by the laboratory and
storage in a sample refrigerator or cooler for shipment to the laboratory. Beeland
reserves the option to choose suitable laboratories for testing provided equivalent
QA/QC standards are met.

Standard chain of custody protocols will be followed for waste collection, transport and
analysis Below are summaries of the minimum sampling and analysis protocols which
will be followed for each characterization parameter:

Labeling

1. Sample name, date and time

2. Name of sample collector; (include sampling company name if not Beeland);
3. Sample coliection method;

4. Sample collection point;

Reporting

1 Sample preservation technique, as appropriate;

2 Analytical method for parameter detection/quantification;

3. Analytical method accuracy and quantification limits; and

4 Field documentation of sampling

The following are QA/QC parameters which will be followed to ensure the adequacy of
the sampling and analytical techniques for wellhead sampling and analysis described in
this plan.

3.B. Sampling Controls

1. Equipment Blanks

If possible, samples will be obtained directly from the sample tap or valve being uséd fo
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access the tank or containment vessel and not be transferred to any secondary
container or device before being stored in the sample container to be shipped to the
laboratory. In this case, no equipment blanks will be required . If not, equipment blanks
will be taken as deemed appropriate by Beeland for the purpose of detecting potential
cross contamination due to improper decontamination of sampling equipment. After
sampling, any secondary container or sampling device used will be decontaminated
according to the sampling plan protocol The sampling device will then be rinsed with
deionized water and the rinsate collected in a sample container for transport to the
laboratory for analysis of, at a minimum, the same parameters chosen in the sampling
plan above.

2 Trip Blanks

In the case of suspect analysis from any laboratory, trip blanks will be used and wili be
sample containers filled with Type |l reagent grade water at the laboratory, sealed at
the laboratory, which accompany the sample containers used throughout the sampling
event. The sample containers shall be handled in the same manner as the samples.
Trip blank(s) will be sent to the laboratory for analysis of, at a minimum, the same
parameters chosen in the sampling plan above A minimum of one (1) trip blank per
sampling event will be utilized, if necessary.

3. Sample Duplicates

On advance written demand of EPA, duplicate samples will be taken to assess the
QA/QC of the laboratory conducting the analysis  Such samples will be drawn from the
same site from which primary samples are taken. Duplicate samples, if taken, will be
split from the original sample in @a manner to emphasize sample representativeness.
The duplicate will be labeled with a sample number that will not conflict with the other
samples, but will not be discernable to the laboratory as a duplicate sample. If
requested by EPA or MDEQ, one duplicate sample per sampling event will be taken
and analyzed for the same parameters listed in the sampling plan.

4 Sample Chain-of-Custody Protocol
Sample chain-of-custody will be followed at all times during the sampling and
subsequent analysis Chain-of-custody will be used to document the handling and

control necessary to identify and trace a sample from collection to final analytical
results

Cctober, 2008 Waste Analysis Plan Beeland Group, LLC . Ly




Page 3-3
3.C. Analytical Controls
1 Equipment Calibration

Selected laboratories will maintain QA/QC data in accordance with that laboratory’s Q/A
plan regarding the frequency and type of instrument calibration performed at the
laboratory and in the field Any calibration of thermometers, gauges, chromatographs,
spectrometers and other meters will be conducted according to appropriate instrument
manufacturer specifications and manufacturer recommended frequencies or as dictated
by applicable laboratory Q/A plans

2 Data Reduction

The process of transcription of the raw data into the reportable units will be conducted
by the laboratory in accordance with that laboratory's Q/A plan. Data reduction utilized
in the analysis and reporting process will be presented in the reports to the US EPA for
each sampling event and parameter tested by the specific laboratory used at the time.

3. Data Verification

Data verification will be conducted in accordance with the selected laboratory’s Q/A
plan after each sampling event by assigned laboratory personnel. Typical procedures
will include review of chain-of-custody forms, equipment calibration records and data
completeness. Spot checks of raw data versus reported data may be performed to
review math accuracy, significant numbers and reporting units. In addition, certified
laboratory standard quality assurance/quality control checklists will be utilized per the
selected laboratory’s Q/A plan for individual test methods such as blanks, standards,
and comparisons of internal lab test duplicate results. Problems with any of these items
will be indicated in the report to the agency.

4 Internal Quality Control

Certified quality control samples may be run periodically in accordance with the
selected laboratory’s Q/A plan with sample baiches obtained from appropriate
commercial sources, or appropriate regulatory entities. Internal quality control will be
addressed as required by the selected laboratory’s Q/A plan and will typically include
disclosure of the laboratory's use of blanks, blind standards, matrix spikes and matrix
spike duplicates, preparation of reagents, and laboratory duplicate or replicate
analyses.
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3.D. Actions
1. Corrective Actions

Corrective actions will be implemented by laboratories if the analytical or sampling
method does not achieve laboratory standards or Beeland objectives. Actions may
entail re-sampling the waste stream and/or re-analyzing the fluid for a particular
parameter, re-calibrating an analytical device, or other appropriate actions. Action
levels will be taken in accordance with SV 846 or other approved EPA methods.

2 Reports to US EPA, Region 5 and MDEQ

Reports to US EPA and MDEQ will contain results, data and sampling descriptions
regarding the accuracy, completeness and repeatability of the reported analytical
results. The report will contain a table that specifies the type of sample (biank, waste,
etc ), sampling date, sampling location, analytical method, method detection limit and
analytical result. The results of analyses and all accompanying data, including chain-
of-custody forms, will be reported to US EPA with the next monthly operating report
submitted to the agency after the receipt of the final sample analysis report from the
laboratory. This submittal to the agency will typically be within sixty (60) days of the
sampling event, unless prior arrangements have been made with the agency due to
conditions beyond the control of the operator that prohibit such reporting.
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Sample Desériptions

Shell, Gates 1-26
SE NW SW Section 26, T30 N, R3 W
: Antrim County, Michigan
Elev, 1305.8' KB

Set 8-5/8" surface casing 1116' KB. Samples start at
surface. Permit No, 27750. SR
0-795 Drift

Base Drift - Top Bedford

795-1190 Shale, green—gray, blocky, dolomitic._'

1120-1235 Shale, ‘green—gray, blocky, dolomitic, ‘with small amount light ”
brown~-gray.
Antrim

1235-1340 Shale, gray-brown, blocky, minuteiy micaceous, dolomitic, with
' scatte:ed Tasmanites, pyritic. '

1340-50 Limestone, gray—tan, dense to extremely finely crystalline, slightl&ju‘
fossiliferous, with interbedded 1ight gray-green, calcareous -shale,

1350~60 Shale, light gray-green, bloqky, caleareous,
1360-70 Shale, dark gray-brown, blocky, scattered Tasmanites.
1370-90 timestone, gray-tan, extremely finely crystalline, axgillaceous,

with interbedded light gray-green shale.

1390-95 Limestone, brown, extremely finely crystalline, argillaceous with
i{nterbedded brown, calcareous, shale.

Traverse

1395-1420 leestone, gray-tan, extremely flnely crystalline, fossiliferous,
argillacecus, with interbedded gray-tan, calcareous, shale.

1420-37 Limestone, tan to light brown, dense to extremely finely crystalline,
. fossiliferous, glauconitic.

Traverse Limestone

143750 Limestone, buff to brown, extremely finely to medium crystalline,
: dolomitic, fossiliferous.. “ " .-
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1450-80

1480-90

1490-1505

1505-20

1520-25
1525-30
1530-60
1560-90

1590~1620

1620-40

1640-60

1660-70

1670~-80

1680-1710

171020

1720-30

1730-40

1740-50

1750-80

"Limestone, tam, dense, finely oolitic, with fair inter-colitie

Limestone, gray-white to gray-brown, dense to finely crystalline,
fossilifercus, argillaceous. S :

porosity.

Limestone, buff to brown, dense to very finely crystalline, fos-
siliferous.

Iimestone, tan, dense, finely ooliﬁic, with poor inter-oolitih
porosity. o

Limestone, tan to brown, densé.
Gypsum, white.

Limestone, tan to light brown, dgns%;f S \
Shale; green—-gray, blocky, very'ealcareous, minutely micacadﬁ#._ o %

Limeétone, buff to gray~broum, densé to extremely finely crystalline,
argillaceous, fossiliferous, with interbedded brown-gray shale. .

Limestone, tan to brown, dense to extremely finely crystalline,
fossiliferous. : :

Liméstone, buff to brown, dense to medium crystalline, fosgiiiferous. -

Limeétone, tan to brown, dense to extremely finely crystalline,
with tan to brown, semi-opaque to opaque chert.

Limegtone, buff to brown, dense“tO'ﬁgdium crystalline, fossiliferous,
with fair, finely vugular porosity, corals, crinoids. o

Limestone, buff to brown, dense to gitremely finely crystalline,
fesgiliferous. ‘

timestone, eream to gray-brown, dense to medium crystalline, fos-
siliferous, argillaceous, coral, crinoid.

Limestone, tam, finely crystalline,:coralline, scattered finely
vugular porosity. R

Limestone, gray-brown, dense to ﬁery_finely crystalline, scattered
fossils, argillaceous with thin beds dark gray shale. '

Limestone, cream to brown, dense to medium crystalline, fossilifercus:

Limestone, tan to light brqwn,_dénse_to extremely finely crystalliné,_
-fossiliferocus, : ’ IR




R AT T

BT TR

i

1780-1800

180020

1820-30

1830-50

1850-1975

1975-90

1990-2070

2070-80

2080-98

Bell

2098-2172

Dundee

2172-2240

2240-50

225060

2260-70

2270-80

2280-90

2290-2300 Li

Dolomite, buff to tan, :finely sucrosic to finely rhouwbic, with
zonesg.of fair intercrystalline porosity. . . 3

Limestone, cream to 1ight brown, denee to finely crystalline, B
fossiliferooe. : -

Limestone, tan to brown, dense to extremely finely crystallinetl
fossiliferous.

Limestone, tan to brown, oense, trace finely oolitic and finelyj_f;
vugular porosity. W

Limestone, tan to browm, dense to ex treme]y finely crystalline;:?4:
slightly fossiliferous. :

Limestone, tan to gray-brown, dense to extxemely finely cxystalline,..;
elightly fossiliferous, a:giilaceous with dark gray shale partings._'i

Shale, mediwm gray, blocky, very calcareous, minutely micaceous “?:
trace glauconite. L ; i

Limestone buff to brown, dense to finely crystalline, fossiliferous,ﬂ
crinoid coral, with scattered argillaceous partings.

Limestone, as above, with scattered quaxtz crygtals from 2670 to
2090. . .

Dolomite, brown, very finely sucrosic to finely rhombic, with scat—
tered white medium to coarse crystals.

Shale, medium gray to green-gray, blocky, calcareous, fossilifetoos}'

Limestone buff to brown, dense, fossiiiferous, erinoids, scettefed“
spore cases", ' .

Dolomite brown, very finely to finely ‘sucrosic, with trace inter—
¢rystalline and finely vugular porosity.

Dolomite buff to brown, very flnely sucrosic, trace finely vugular _
porosity. .

Dolomite, brown, finely rhomble, wirh fair intercrystalline and
vugular porosity.

Dolomite buff to tan, very flnely sucrosie.

tone buff to brown, dense,-slightly fossiliferous.




2780-98

2798-2840
2840-70
2870-90
2850-2900
2900-90
2990-3020
3020-3340

334080

3380-3490
3490-3530

353060
3560-3620
3620-40

3640--60

3660-90
3690-3710

3710-40

3740-69

3769-80

3780~-4072

Dolomite, taa to brown, very fipely sucrosic, with séﬁttered fine
vugs, probably salt filled.

Salt.

Anhydrite with interbedded dolomite, tamn, very finely sucrosic.
Anhydrite.

Dolomite, buff to tan, very fimely sucrosic.

Anhydrite.

Limestone, buff to light brown, dense, slightly dolomitic.
Dolomite, buff to brown, very finely sucrosic, anhydritic.
Limestone, buff to gray-brown, dense to very fipely crystalline,
slightly dolomitic, fossiliferous, with scattered dark gray shale

partings.

Limestone, buff to gray-brown, demse to very finely crystalline,
fossiliferous, with white devitrified and buff to brown, opaque chert.

Limestone, buff to brown, dense to very finely crystalline, fossil-
iferous.

Dolomite, buff to tam, very finely sucrosic.

Limestone, buff to brown, dense to very finely crystalline.
Dolomite, tam to brown, very finely sucrosic,

Limestone, buff to brown, demse to very finely crystalline, slightly
foggsiliferous with gray to buff to brown, opaque, gpicular in part,
chert and white tripolitie chert.

Limestone, as above, trace glauconite from 3660-80.

Dolomite, tan, extremely finely sucrosic.

Dolomite, tan to brown, very finmely to finely sucresic, with fair
interervstalline and finely vugular porosity,

Dolomite, buff to light brown, very finely sucrosic.

Dolomlte, gray-tan, dense.

Dolomite, tan to brown, dense to extremely finely crystalline,




4072-4100
Salina

4100-4166

41664340
4340-50
4350-66
4366-85
4385-92 i
4332-4416
4410f7?.%
4477-4503
4503-4634
4634-52
465287
4687-4715
4718-88
4788-4822

4822-4912

495866

4966-5066

Salina D

Salina €.

50845204

Dolomite, green-gray, densé; éatthy, very argillaceous,

-

_Dblomite, gxeen-graj, dense, earthy, very argillacéous;_

. Salt;
' Agﬁfdrite. g

salt. : ;
fgﬁﬁydrite. ﬁ

saie. 5
‘f}hﬁ%drite.

LSait. E
.Anhydrite» E
. éalt. E

_Anhydxite. !

Salt. j
.Ahhy&rite. .f ' _ é

Salt. | o |
'Ahhiﬁrite.

salt,

Anhydrite, white to brown, w;th-stfeaks of dolomite, tan to brown,

dense to extremely finely S“?IOSiQ-'= '

Saitj ;.

Anbydrite and delomite, as at 4912,

fSaiﬁa q
:_sﬁaig, iight gnay””tgghzf%iagky, dolomitic, anhydritic.




Salina B

5204-5512  Salt.

Salina A-2 Carbonate - Niagaran

5512-26 Dolomite, tan to brown, dense to extremely finely sucrosic, - fine
salt—filled VYUugs. e

5526-5617 Dolomite brown, dense to extremely finely sucrosic.

Core ##1 - 5617 5706 .

5617-30 Dolomite, dense, very finely laminat d anhydritic lznses, occ iona_
carbonate partings. o

5630~40 Dolomite, as above, anhydtitic sha partings in top foot.

5640-73 Dolomite, very thinly lam’inated dips of 30°, filled fractuxes at
3662 and 5667, bleeding oil. . P

5673-81 Dolomite light gray, mottled finely to coarsely sucrosie.

5681~5706 Dolomite, as above, pen point to %" vugs, occasional hairline ftactures
grades from tight at top to porous at. base, A

Core #2 - 5706m5796

5706-27 Dolomite, finely to medium sucrooiogielightly anhydritic, foesilifé”e
pin point porosity. IR ‘ R

5727~45 Dolomite, as above, more fossiliferooe, increasing porosity,felgélgf-
stylolitic, corals. o ) PR

5745-50 Dolomite, as above, with pin point porosity, ne fossils.

5750-61 Dolomite, as above, very fossiliferous stylolotic, some anhydrite—
filled wvugs. BE ‘

5761-72 Dolomite, as above, pln point poroeitj,ﬂno fossils.

5772-96 Dolomite, as above, fossiliferoooj'ooégy porosity,

Core #3 - 5796-5884

5796~5801 Dolomite, light gray-brown, finely crystalline, fossiliferous,"
stylolitic, vugs to %", : :

5801~-06 Dolomite, as above, no fossils, pi' point to vugular porosity. :




FERRIT Na. PERMIT TC PLUG AND ABANDON T £ RARE
i ame ¥l 1deat
. [ TWHF & OR GFERATER
! Shelt 011 Campany

TWELL NARE JELL RO,

i ] .

i Sereld U, Gaten 1~36

;EOCATTEN SECTION TOWNSRIF oY

1 T x

i 8 B SN -  :) 3I6H Star Astrim

IF¥Pl OF WEILL (011, Gas, DPry Hole, etc.) DATE COMPLETED 1AST PRODUCTION

18 59

|__ . Bry Mels gat. § [

1451 PRODUCTION {(Amownt per day) o1, WATER, GAS

FLIGGTRE F0 F DONE BY BATE PLITGLING WILL START
19

Ns! Hburten er bowe!ll €=z, @

"PLUGCING PERNLT REQUESTED BY (Well Owmer or Authorized Eepresentative) PATE

19
- Bud Rewnsdy gst, & 8 |

[ PERMTT % N FIELD OFFICE DATE ~
‘ . Sl Codltise ¢st. 8 v €

CONS 7229 STATE OF MICHIGAN -
Rev. 5767 DEPARTMENT OF CONSERVATION

SUPEARVISCR OF WELLS

PERHIT MAILED 10

Sthall 011 fmy. % Sewrpe Eripase,

ALDRESS
1799 Bresdwm , Bomver, Celerade
CASING AND CEMENTING RECORD ] FORMATYION TOPS AND OTHER DATA
S12€ DEP ND. SACKS (Formation & depth, Oil, Gas & Water Shows, etc.)
EPTH .
CASING SET CEMENT PRAFORATIONS Giestric logs wars ren |
T8 TEY 1 flev. 1833.8 &r. :

[ 4 1116 [T $rife 908 .
No geelogical Informstien wd 8 rolessed.

0. 3

PLUGGING REQUIREMENTS: :
Run ¢rill pign to $850° and epet €0 soeks of kecent through end chove the Hioparon end te the .
A-R sens. Pull drill plpe te XIRE* and spet 18 sechs of csmant Chreugh ths Solise. Pull drfll |
pipe to 3400 cnd spot €8 sasks of cuant throuph ond sbeve Sundoc-Batrolt Kiver section.

Pul) detll pips to 1875° ead spet 35 sechs threugh the tep of the Travarse. Pull drlii plpe *
to 1130¢ and spot 35 socks of ecmoat to the base of tha & serface pips,
th the

2 oné 20" sasinge to be chondened wall, Cut essings off 3' belew srcund level and
cop with stse! plete end cment,

¥

Plugging requirements outlined above are toc bé executed in accordince with the provisions of Act 61, P.A. 1939, andfor Act 126, P.A. 1937, and the
rules #nd regulations issued snd adopted thereunder. NOTE: THE PLUGGING OF THIS WELL CANNOT BE APPROVED UNTIL THE PLUGGIRG IS CUMPLETHD, CRLLAR,
RAT HOLE AND PITS.FILLED AND THE LOCATION HAS BEEN CLEANED AND LEVELED.

x NOTR: ELL PLUGGING RECORD, Form CONS 7213, to be filed in TRIPLICATE within 30 days after completian.
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Run OP to 5800° & spot 60 sax of cement t
thru & above the Niag. & to the A-2 zone.
Pull DP to 4125t § spot 315 sax of cement
thru the Salina. Pull DP to 2400% & s
60 sad cement thru & above Dd.=Det. Rvre
section, Pull BP to 1475% & spot 35 sax {
__thru the top of the Trv, Pull OP to 1130
%_spot 35 sax _of cement to the base of
the 8 surface pipe. 8 & 20" csgs. 0
._.to_he abandondd w/well. Cot csgs. off

3t below grouind level & cap w/steel plate

: ©

-

S rcement
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STATE OF MICHIGAN ,3;'}‘_'_ i 1 oo
DEPARTMENT OF NATURAL RESOURCES vX & i = ‘-7-1'3
GEOLOGICAL SURVEY DIVISION
PO BOX 30028 LANSING MICHIGAN 48909

RECORD OF WELL DRILLING OR DEEPENING
APPROPRIATE BLOCKS, FOR ITEMS NOT LISTED SUBMIT ATTACIMENTS

UIRED BY AUTHORITY OF:

CT 61 P.A. 1929, A5 AMENDED D ACT 315. P.A. 1968 AS AMENDED
Submit 2 copies within 30 days {Submit 2 copies wrer 60 days

of completion ) of complation.}

NON-SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT IM

TYPE OF WELL (after completion)
Brine Disposal

PEAMIT NO JOEEPENING PERMIT NO

46244

FIELD{FACILITY NAME

BART STAR

WELL NAME & NUMBER

Estelle D1-1 SWD

SURFACE LOCATION

FINES AND/OR IMPRISONMENT. SE Y oof SW Y of S % Secton 1 T30N R 5W
MNAME AND ADDRESS OF QWNER TOWNSHIP COUNTY

Terra Energy Ltd. Star Artrim

1503 N. CGarfield Rd. FOOTAGES:  NORTH/SOUTH EAST/WEST

Traverge City, MI 49684

339 Ft from g Line and 763 Ft. from W

Line of % Sec.

NAME AND ADDRESS OF DRILLING CONTRACTOR

SUBSURFACE LOCATION (if directionaliy dritled}

Bigard/Drillers Inc. NA  w of % of Y% Secticn T R
1315 N. Mission Rd. TOWNSHIP CouNTY
Mt. Pleasant, MI 48858 NA NA
DATE DRILLING BEGAN DATE DRILL COMPLETED DATE wig' L COMPLETED FOOTAGES: NORTH/SOUTH: EAST/WEST
10-19-.92 10-24-972 11/10/92 NA Rt from Line and Ft. from | Line of % Sec
TOTAL DEPTH OF WELL FORMATION AT TD FPROD FORMATION(S) FEET DRILLED — CABLE TOOLS FEET DRILLED — ROTARY TOOLS
Driler ) 330 =29 Det. River Anhy none From To From O To 2330
‘OATE OF TST INJECTION INJECTED FORMATION SOLUTICN FORMATION ELEVATIONS
Dundee NA KB. 1404 . ]RF. t] AT it. [aro. 1394 #,
CASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SIZE 'WHERE SET ' CEMENT - FT. PULLED NUMBER OPEN
14 53 driven DATE HOLES INTERVAL PERFCRATED ves | no
8 5/8 907 330 Open Hole Interval
5 1/2 2129 310 2129 - 2330
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION olL OR GAS| FROM |  TO ol WHERE OBSERVED (X)
FORMATION OR GAS | DEPTH }1—— eTE TR
NA ples | Ocor Pits Line Log. Up
NA
STIMULATION BY ACID OR FRACTURING WATER FILL UP {FU) OR LOST CIRCULATION (LC) (X}
DATE | INTERVAL TREATED ° MATERIALS AND AMCUNT USED | FORMATION FulLc] oeemd AMOUNT

10/29/%92 2129-2330 2000 gal 157 HCL

NA

MECHANICAL LOGS, LIST EACH TYPE RUN

DEPTH CORRECTION DREVIATION SURVEY

PLUGGED BACK

BRAND X LOG TYPES LOGGED INTERVALS DEPTH | CORRECTION || RUN AT | pDEGRezs ]| vEs | No | pepiH
Schlumberger no logs run none
Birgwek )
g

;

PRODUCTION TEST DATA

GRAVITY — AP}
NA

COND. Boblsfday
NA

— Bbis/day
NA

GAS — MCF/day
NA

HyS — Grains/100 cu. ft.
NA

WATER — Bbis/day
NA

NA

BHP AND DEPTH

1 AM RESPONSIBLE FOR THIS REPORT THE INFORMATION IS COMPLETE AND CORRECT,

NAME AND TITLE (PRINT)

Stephen J. Savoie, Geologist

DAT‘;//'_%r /;’{_3

- 4

NOTICE: REPORT COMPLETE SAMPLE AND FORMATION RECORD CORING RECORD AND DRILL STEM TEST INFORMATION ON REVERSE SIDE

PR 72003
Rau RIAS



%,
B

FORMATION RECORD #4 0
(ATTACH ADDITIONAL SHEETS IF NECESSARY)

Ga
wf
1
.
Egsh

A

(DN U..SE . GEQLOGIST ME: s TOPS TAKEN FROM: ,
, 1804 IEB tie Nfaylor "] DRILLERS LOG \m SAMPLE LOG [TF ELECTRIC LOG
= FIAY
_ “OM i TG l (TYPE, CFgFg{HéTil—&h::IDNESSI FROM TO’ \ (TYPE.C%?%?Q?EDNES‘S)
N ¥ WELL DIRECTIONALLY DRILLED, ADD TRUE VERTICAL . .
DEPTH FORMATION TOPS WHERE APPROPRIATE 2222 2315 Dolomite and Lime-
stone, brown tan,
1506 ~1522 Shale and limy Shale, fairly clean,
gray, interbedded feogsiliferous,
with Limestone, as finely sucrosic
above, dense texture in part,
1522 1850 Limestone, brown tan microcrystalline
gray, argillaceous to extremely fine,
in part, mestly good to poor porosity
fosgiliferous,
cherty in part, DETROIT RIVER ANHYDRITE
microcrystalline 2315 2330 Anhvdrite, white
t0 extremely fine,
dense
1850 2027 Shale and limy Shale,
gray, ilnterbsdded
with Limestone and

shaly Limestone,

- IF WELL WAS CORED, ATTACH CORE DESCRIPTION
aense

DRILL. STEM TEST DATA

BELL SHALE
2027 2110 Shale, gray, mostly
non calcareous,
soft texture

NDEE! LIMESTONE
2110 2174 Limestone, brown
‘ brown-gray,
argillaceous,
mostly fossil-
iferous, trace
residual hydrc-
carbon stain,
microcrystalline
to extremely fine,
dense to poor
porogity
2174 2222 Dolomite, tan buff ,
mostly clean,

somewhat fossil-

iferous, sucrosic LIST ATTACHMENTS:

texture in part,
vuggy in part-
large white dolc-
mite rhombs,
extremely fine to
micrecrystalline,
gecod to fair
poresity

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY:

DATE OF REVIEW:




#46

944

FORMATION RECORD
{ATTACH ADDITIONAL SHEETS IF NECESSARY)

At

ELEVATION USED:

GEOLOGIST NAME:

. Taylor

TOPS TAKEN FROM: )
[ DRILLERS LOG Eﬂ SAMPLE LOG 7 ELECYRIC LOG
ri

]

N4 KB

a4

TGO

FORMATION
(TYPE, COLOR, HARDNESS)

FROM

TO

FORLLATION
ITYPE,COLOR, HARDNESS

NOTE: |F WELL DIRECTIONALLY DRILLED, ADD TRUE VERTICAL
DEPTH FORMATION TOPS WHERE APPROPRIATE

DRIFT

0

SUNBURY SHALE

800

ELLSWO]

950

RTH SHATL]

e

Sand, gravel and
clay beds

Shale, black-very
dark brown, carb-
onaceous, fissle

950

ANTRIM

1180

SHALE

1180

1256

1296

1256

1296

1319

Shale, gray-brown
gray-green ¢ray,
very banded, silty
in part

Shale, black-very
dark brown, very
carbonaceous, non-
calcareous, grainy
texture, fissle,
trace disseminated
pyrite, 1% to 10%
gold spore fluor-
escence

Shale, gray brown-
gray gray-green,
limy in part, clay
rich, carbonaceous
in part, 1% gold
spore fluocr.

Shale, black, very
carbonaceous, non-
calcareous, grainy
texture, fissle,
minor disseminated
pyrite, 10% to 20%
gold spore fluor.

TRAVERSE FORMATION

1319

1375

Shale, brown-gray,
mostly calcareous,
limy in part

Limestone, brown-gray,
argillaceous, fossil-
ferous, microcryst-
alline, pyrite
inclusions, dense

Shale and limy Shale,
gray gray-brown,
interbedded with shaly
Limestone and Lime-
stone, brown-gray.

TRAVERSE LIMESTQONE
1375 1404
1404 1444
1444 1506

Limestone, brown-gray,
argillaceous, fossil-
iferous, cherty in
part, algal mats,
microcrystalline to
extremely fine, dense

IF WELL WAS CORED, ATTACH CORE DESCRIPTION

DRILL STEM TEST DATA

LIST ATTACHMENTS:

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY:

DATE OF REVIEW:

dense



SEPA

UNIEDSIATLS ENVIRONMERTALPROTICT
TEDs . 20440

WASHINGTON. D C

ONADQENCY

PLUGGING AND ABANDONMENT PLAN

MI-009-2D-0064
Page B~1 of 2

~y

WILLKAME & NUMWLER. FILLD AME LEASE KAME S NUMEER
ESTELLE #D1-1 SWD
Bart Star Antrim Gas Project

NAMI ADDRESS, & PRONE NUMBER DF OWWER/OPLRATOR

TERRA ERERGY LTD.
1503 K. Gzrfield Rd.
Traverse City, MI 49684

Leeita Will And O

wiling Unl Dn

Secion Pidl — 640 Aergy

W

]

[ i

_'i'++.’”""!“++'
I e L I I
T

R

-+

:

v—--;—"i"‘-i—_

R
S B

-

L

¥tarvi
¥I

COUNTY

ANTRIM

STATE FERMT NOwELR

pending

S
BUATALL bOCA TP BISLMIFI.DR

SE S SW Section 1 T30N-RSW Star Twp.

COCATE WELL 4R YWD PIRICTIORL PRCW K{ARIET LUNTE BF GUAKIIL S1CTION SRE PRILIXG VT

Suriegs Y ‘
Lecation 339 A From {h/8) S Line ©f Quarter Section
And t From (E/W) Line Of Qusrier Secton
t TTYPE OF AUTHORIZATION WELL O Cbmnt!
X ndvmdus! Parmn ACTIVITY O Heurdous
: O Nonnanréous
D Rule x Clssk
O Aret Pormit R Beine Disootal

Humber of Waelis
n Args Peraul ..,

O Enharced Racoreey
[ Hyoiecarton Storags

1.1 D CusE
T U.S EPA Parmil Humber 1 0 CanyY
, : . LACK

CASING/TUBING/CEMENT RECORD AFTER PLUGGING AND ARANDONMENT ::3:‘:::::3:;: cIx

e -n.'.‘-....n_-:n; vl :11-:»:--7”‘-';%&——: l—t-—-u— Tror x The Balsnce Mrthcd

14 5L 50 50 1L | DA | Driven NA D' The Dumo Bs ler Mathed
R 5781 20% TO00 000~ 17 1/4 |5 300 02 A | O tThe Two Pig Mathod
51721 15.5%F 7175 7175 Fod 8 /¥ 500 oz A D O, Expiain:

VoA N
CEMENT 7O PLUG AND ABANDON DATA: [Pivg s 11Pwg® 2 Ted-FTpiosr 4 [Pwpl> fPays  lPwer
- SiZenF o & Pord 0 Wnen Pivt Wil By Pated (et 4 J/ll 5 1/2_[{515/1/2 5 17—2 i '

Calcutnint Toe ef Flug (R ] 2125 1875 450 |surt
Marrwrsd Tor of Piue (h) Nn\ ' NE )N A NA
Baprh te benem of g 1h) 2425 21251 105U 1 50
Sacht o Comani vt by Lyec 37 3U 24 b
Sivey Wetumd te b Used jeu 1] JNA 35 28 7
$ivrry W LI 242l | 15,6 15.61 35.6 {15.6
Tord o Commal $50c2e & Cirur Maregl Usse .[- A - 2 £
Tyrd & Priciuss Une ‘

) OLICRIPYTION DF PLUDGING PROCEDURE :
Circulate and balance holei Thru tubing

spot 37 sx cement plup at
to 850 and spot 24p e

2125, pull tubing to1875 end spot 30 sx plug.
50 &and spot 6 sx plug. Plug rat a

sx plug. Pulltubing to
03 on 1/2" steel plate.

with cement. Cut casing 3 feet below ground level and weld

Pull tubing

nd mouse holes

ELTIMATED COST OF PLUGGING AKD ABANDONMENT

Cament

-8 1800.00 Cast bron Bridee Plugp ]
Logcens M Coment Retame: [
Ri o Puling Unn « 7000 Miscelia neou) e 7000
CERTIFICATION

icertify under the penahy of law that | have personally examined and am farniliar with the information
submitted in this document and il artachments-and that, based on my inguiry of those individuals
immediately responsible for obtaining the information, | believe that the information is true. accurate.
andcomnplete lam aware that there are si‘gniﬂcahf penalties for submitting false information, including
the possibility of fine and imprisonment. (Ref. 40 CFR 144.32)

RAME AND OFFICWAL TITLE fPlease type or prini)

Stephen 5. Savoie,

DATE SIGNED

2z

EPA Form 7B20.14 (3 B4

/y’

SIGNATUR
Geologisy ﬁ,&//ﬁ"ﬂ
> _
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51478 G RN
DLPARTHMINT OF maluHAL RESOURCER
GEOLOCICAL SURVEY DIvISIDN
PO BOX 028 LANSING. MICHIGAN 4850%

RECORD OF WELL DRILLING OR DSEPENING
USE APPADPRIATE BLOCKS FOR ITEMS NOT LICTED SUBMIT ATTACHMENTS

RIGUIRED BY AUTHDRITY OF :
Pa 1955, AS AMENDED

%4

o
TYPL OF Wil por oompaid® 1836

GAS /DISPOSAL

PLRMT WD FOLEPLN WG PLRMT N0

FIELD/FACILITY hAME

EAPLE_RANCH

WELL {AME § KUMBER

CY .
(ARSI L s D acr s, L e Al s CAPLE #1-19
o“:!’ ;T‘ﬂ' i‘ i O COmpuihg SURFACE LOCATION
Do PRSI L ety o CATION OF TS INFORMATION aty RESULT NE %« of SE w of SE w section 19 130N R 4W
HAME AND ADDRESS OF OwWNER TOWHSHIP COUNTY
TERRA ENERGY, LTD. HAYES OTSEGO
1503 N. GARFIELD ROAD FOOTAGES  WORTH/SOUTK EASTANEST
TRAVERSE CITY, MICHIGAN L4968k 070 ftom S Line and 49FL rom E Line of « Sec
NAME AND ADDRESS OF DFULLING CONTRAGTDR SUBSURFACE LOCATION {f duactansty oised)
James Bigard Drilling % of % of % Sectlon T R
P.0. Box 509, 1315 N. Missiom Road TOWNSHP oY
| gant, MI 48804
DATE D ING BEGAN DATE DRiLL COMPLETED DATE wiLL COMPLETED FOOTAGES NOATH/SOUTH EASTMWEST
11-13-89 11-19-89 |12/11/89 £1. from Line &nd Ft. from . Line of ¥ Sec.
TOTAL DEPTH OF WELL FORMATION AT TD PRCO FORMATION:S) FEET DARILLED ~ CABLE TOOLS FEEF DRLLED — ROTARY TOOLS
Briler 24908 Det Riv Salt] antrim From Yo from g T m
DATE OF FIRST WNJECTION | INJECTED FOAMATION SOLUTiON FORMATIGN : ELEVATIONS ) )
Pending Dundee KB.1360 H.|RF LY nlers1347 n
CASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SIZE WHERE SET CEMENT FT. PULLED NUMBER OPEN
14 51 driven DATE HOLES WTERVAL PERFORATED ves | no
8.5/ 940 200 sx 35/63 poz 12/8 | 66 J1248-3247 X
150 sx class A 22 J1337-1347
5 1/2 2151 100 sx 35/65 poz
7280 sx class A
GROSS PAY INTERVALS ALL OTHER OIL AND GAS $HOWS OSSERVED OR LOGGED
FORMATION L OR GAS| FROM 10 o WHERE OBSERVED X)
FORMATION OR GAS DEPTH - " .
ANTRIM GAS _ 1120511284 M MEEE
32011354
STIMULATION BY ACID OR FRACTURING WATER FILL UP (F.U) OR LOST CIRCULATION (LC) (X}
DATE INTEAVAL TREATED MATERIALS anxD AMOUNT USED FORMATION FujLc] DEPTH AMOURT
12/13 f324U-3274 279,000 Sci N2
1337-1347 300 5x 207830 sand -
100 sx 12/20 sand
203" ©bls [iuld
MECHANICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION ﬁEVIATION SURVEY PLUGGED BACK
BRANG x) LCG_TYPES LOGGED INTERVALS pceir | correction || run a7 | Drorees]i ves [No | bepT |
¢ niumberger No logs run }
Birawe!
[ —
9 ;

PRODUCTION TEST DATA

Oi. — Bdis day GRAVITY -~ *AP) COND Bobijday

32

GAS — MCF/day

WATER — Bbis/day | M5 — Geang/100¢cu ft BHFP AND DEPTH

13

_ t AM RESPONSIBLE FOR THIS REPORT. THE INFORMATION 8 COMPLETE AND CORRECY

NAME AND TITLE (PRINT}
Stephen J. Smvoie, Geologist

m:f‘//f’/?g

SIGN4FORE

—_—

w*

" NOTICE RLPORT COMPLETE SAMPLE AND FORMATION RECORD CORING RECORD AND DRILL STEM TEST'INFORMATION ON AEVERSE SIDE

PRI
LS




FORMATION RECORD

L. #2480

{ATTACH ADDITIONAL SHEETS IF NECESSARY)

fLlvatemst LY

GLOLDGIST NaML

T0PS TANENR FROM

KB 1360 Stephen J. Savoie {0 DRILLERS LOG Q SAMPLE LOG [ ELECTRIC LOG
FRoM l 10 TYPT. COLOR NARDNESS) J[ FROM 10 (TvPE COLOR, WARDVESS\

NOTE: I WELL DIRECTIONALLY DRILLED. ADD nCAL
DEPTH FORMATION TOPS WHERE Appﬂo%ﬂursTRUE VR

833

1165

1205

1284

1320

1354

1404

2061

2141

2472

833
1205
1354
1404
2061
2141
2472
2490
1165
1205
1284
1320
1354
1404

. 2061

2141

2472

2490

Base of Drift
Dark Antrim
Traverse M
Traverse LS
Bell Shale
Dundee

Det Riv Salt
b .

soft, firm, cale

firm, fissile, sl carb.

Shale, black, firm,
fissile, carb.

Shale, light to med. gra
firm, calc.

Shale, black, firm
fissle, carb.

Shale, light gray, firm,
calc.

Limestone, tan to light

heds of shale, light gray
soft, calc.

Shale, light gray, soft,
calc.

limestone, gray to tan to
brown with scattered dolomi
& anhydrite beds.

Salt

Shale, light to med gray,

Shale, med. to dark gray,

gray to white, with scatter?d

IF WELL WAS CORED, ATTACH CORE DESCRPTION

DRILL STEM TEST DATA

-
|

LIST ATTACHMENTS:

—_—
e ——

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY




STATC OF ML HIGAN

DEPARTMENT (F NATL- AL AESOURCES

GEOLDGM:;L:“S\;S&EBV DIviSiON FERMT rla TYPE OF will
LANS: (G MICHIGAN <8908 42680 Dry Hole
SEQUIRED Be AUTHORITY OF RANE A ALORESS G Wi iR [ appmove, masd
D AT B PA 1930 AS AMINDED [T ACT 315 PA 1969 AS AMENDED 'f%g%A ENERGE L};D 4 d
North Garfield Roa
APFLICATION TO (Submin 4 copies) Traverse City, Michigan 49684
DX CHANGE WELL STATUS [ PLU'G AND ABANDON
:'3,';, é:ﬂl'r-l"ss;gguu:;agﬂ FALSIFICATION OF THIS ihi ORMATION waY RESULT N FINES
- FIELDFACILITY NWAME
CnAl GE OF WELL STAIUS REQUESTED £OR WILDCAT
51 PLUG BACK [ EXTEND PLUGGING (TA) X PERFORATE [wert wame WL MO
~ GONVERT TO INJECTION OR DISPOSAL WELL [ OTHER CAPLE 1-19
[ ACIDIZE (315 ONLY) FRACT WEuL ocanCr
_ P FRAGTURE @15 ONLY) NE .% of SE w of SE % Section 1 30N g 4W
II.ASTI PRCGOUCHON ; MiIECTION. AND TYPE OF p: LD TOWNSHIF COUNTY
mount per Cay & wyEEuon pressuwie) HAYES CTSEGO
Never Produced m“f?f?%f@%““ muﬁjT Ve
woRs TO BE DONE BY [ APPROVAL MAWED ARTING DATE
TERRA ENERGY LTD. . ¥ 12-?-89
CASING AND CEMENTING RECORD
HOLE DA CASING DIA & wWT JFT DEPTMS SET ) CEMENT CUANTHY TYPE ADDITIVES CMT TOP PERFORATIONS
NA 147 567 Driven
12 1/4% 8. 5/8" 926" 1200 sx 35/65 poz 150 sx class A Surfa
7_7/8"15 1/2" 15,5#4 71517 {100 sx 35/65 poz 280 sx class & 980"
FORUATION AECORD |(Formaton end cepin, Do gus and water shows eicf l ‘
BOD 833
Dark Antrim 1205
Trav Fm 1354 GEOLOGICAL SURVEY
Trav Lm 1404
Bell Shale 2061 AU
Dundee 2141 615 1994
TD 2490

Permits & Bonding Unit

OETAL PROPOSED PAOTEDURES

Rig up completion rig and set re
casing gun and perforate interva
with 4jspf. TOH with casing gun an
fracturing equipment and fracture per
Flow well back and test Antrim Fm for possible gas.

trievable bridge plug
1 from 1240"' to 1270
d TIH with tubing to 1140'. Rig up

DnF ATOITIONAL REQUAEMERTS

feAtdl 5 JMATURL (Adihonged Relresenthive B rA ~
WHilliam C. Qt'n’.'nlan, Geological Engineer LJ¢% C[ ik w;l/so/w
APRRCUVAL DATE TERMANATION DATE

w% - P

- 749

|2 WAY/ AN

/2

T Tnall COPES OF WECH PEUGLIRG PR 1200-8; M€ TU B faso:w X BAYS

at 2100°. TIH with
and 1335' and 1345

fed formation with nitrogen and sand.




nemnmzsr:?rgro:a%ﬁg?\?ﬂms PERMIT NO. TYPE OF weLL
GEOLOGICAL xs%ggzeav DIVISIone 42680 Gas
LANBING MICHIGAN 48503 "*'-':"'m"-“" MAME

USE APPROPRIATE BLOCKS. FOR ITEMS ROT LISTED SUBMIT ATTACHMENTS. | Wildeat

REQUIRED BY AUTHORITY OF: WELL NAME & NUMBER
CIACT 61 PA 1939 AS AMENDED [J] ACT 315 PA 1969 AS AMENDED |_Caple #1-19

WELL LOCATION

NON-SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT NE % of SE w of SE % Saction 19 1 30N R 4W
IN FINES AND/GR iMPRISGNMENT P e

RECORD OF WELL: [] PLUGGING [X REWORK ' |_Haves Otsego
(MAIL THREE COFIES TO THE DISTRICT OFFICE WITHEM 30 DAYS AFTER TOTAL OEPTH FORMATION
COMPLETION OF PLUGGING OR REWORK) 2490 Betroit River Salt
NAME AND ADORESS OF WELL OWNER - NG/REWORK STARTING DATE PLUGGING/REWORX COMPLETION DATE
Terra Energy Ltd. i \'\ )7-89 12-12-89

1503 N. Garfield Road -—.\ (&) W Q OV &iw arren rewdmm MECHANICAL LOGS AUN
Traverse City, MI 49684 ' GR/CCL

A— ,(‘ MPLETED FOR FORMATION AMD ZONE
\J\ ? %(ﬁ < 5 Antrim Shale

CASING SIZE WHERE SET AMOUNT RECQOV & IDGES OF PLUGS DEPTH PLAGCED|SACKS OF CEMENT A AQDITIVES
5-1/2 2151 NA . wridge plug 1425 NA

WERE TOOLS, TUBING. CASING, ETC. LOST OR LEFT IN TRE SOLE BEFORE OR
AFTER PLUGGINGT IF YES, GIVE DETAILS.

NO

IF YES, GIVE NAME AND ADDHESS.
Dowell Schiumberger
Kalkaska, MI 49646

D10 A SERVICE COMPANY PUMP MUD SPOT CEMENT OR SET BRIDGE PLUGS?

WELL PLUGGING/HEWORK CONTRACTOR ANMD ADDRESS
Phoenix Operating Company
1623 Northern Star DRive
Traverse City, MI 49684

PERMITEE'S PLUGGING WITNESS

Iack .  Tanher

NAME(S) OF DNR REPAESENTATIVE WHO:
Andrea Sullivan

£l 1SSUED PERMIT
[] WITNESSED PLUGGING

WELE CASING RECO

AD — BEFOR. T %ﬂwﬁ

Casing Camarit Petforations Perforations
Size Depth Sacks Type From To Tramqg« fepotaQd E plugged, how?
_14 56 NA NA Ao T
8=3/8 | 926 200/1501 POZ/A Lhit
5=1/2 | 2151 #10/280 |Poz/A pormite-H BONTE
WELL CASING RECORD — AFTER REWORK {indicate additions and changes only)
Casing Cament Parforations Acid or Fracture Pertorations
Size Depth Sacks Type From To Treatmant Record ® plugged, how?
3-1/2 2141 00/280 DOZ/A 1244 1274 Acidize f_'\_rr\en_hgle_?‘! oy
- 1337 1347 2400 with 2000 oal HCl
acid.. Frac perfs with
279,000 Spf N2, 300 sx
2040 sand, 100 ax 12/720
sand 243 bbla fluid, )

DESCRIBE IN DETAIL HOW WELL WAS PLUGGED OR REWORKED.

and 1000 gal 287 HCl acid. TIH with CIBP set

casing from 1244-1274', 1337-13471
MCF N2 foam, 300 sx 20/40 sand, 100
in well.

Move in Pool rig, rig up. TIH with tubing and acidize o

y acidize perfs with 3400
sx 12/20 sand, 243 bbls fl

at 1425', TIH with perf
24a
uid.

pen hole section with 1000 gal 15% HC]

1 Fe acid. Frac well with 279
Flow back frac and shut

gun and perf S.1/2%




pE

DépAnf;EsJ?Tgpoaf ?ﬁ”%@mm: T NG TYPE O WELL
A AL =3
. GEOLOGICAL SURVEY DVISION 42680 Gas
LANSING. MICHIEAN 48909 FIELOFAGHLITY NAME
USE APPROPIATE BLOGKS. FOR ITEMS NOT LISTED Suev T aTTacHmENTS |—dlldcat .
REQUIRED BY AUTHORITY OF: WELL NAME & NUMEZAR
T ACT 81 PA 1933 AS AMENDED [ ACT 315 PA 1969 AS AMENDED fﬁ;ﬁfm
NON SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT |NE v of SE w% of SE % Secon 19 T 30N R 4W
[N FINES AND/OR IMPRISONMENT T Y
RECORD OF WELL: [ PLUGGING X REWORK Hayes Otsego
(MAIL THREE COPIES TQ THE DISTRICT QFFICE WITHEM 30 DAYS AFTER TOTAL DEFTH FORMATION
COMPLETION OF PLUGGING OR REWORK) ?A%' My
NAME AND ADDRESE OF WELL OWNER PLUGGING/REWORK STARTING DATE PLUGOING/REWORK COMPLETION DATE
Terra Energy Ltd. (17-27-50 07 -30=90
1503 N Garfleld Road TOTAL DEPTH AFTER REWORK MECHANICAL LOGS AUN
Traverse City, MI 49684 249Q°
WELL COMPLEYED FOR FORMATION AND ZONE
Gas/Disposal Antrim
CASING SIZE W..ERE SET AMOUNT HECO’VERED—EQT OR RISPED TYPE OF BHIDGES OR PLUGS DEPYH PLACED]SACKS OF CEMENT & ADDITIVES

=

L
- at '\":T‘." @
[l o\ LAt

WERE TOOLS. TUBING., CASING, £7C. LOS‘\‘OR LEFT K\JEEW..E BEF gﬁu OID A SERVICE COMPANY PUMP MUD SPOT CEMENT OR $ET BRIDGE PLUGS?
AFTER PLUGGING? IF YES, GIVE DETA IF YES. GIVE NAME AND ADDRESS.

>
e

WELL PLUGOING/REWORK CONTRACTOR AND A%SS PEAMITEE'S PLUGGING WITNESS

NAME(S) OF DNR AEPRESENTATIVE WHO: ] ISSUED PERMIT
[] WITNESSED PLUGGING

WELL CASING AECORD -—— BEFORE REWORK

Casing Cement Perforations Acid of Fracture Perforations
Size Depth Sacks Typa From To Treatment Record ¥ plugged, how?
147 56t NA NA
8=5/8 1. 92a' 200/1504. POZ/CIA

5-1/2 {2151 | 100/280 | POZ/CIA

WELL CASING RECORD — AFTER REWORK {Indicate additions and changes onily)

Casing Cement Pertorations Aeid or Fracture Perforations
Size Depth Sacks Type Fram To Treatment Record ¥ plugged, hcn?
14" oa! NA NA :
8-5/8 |92R' 200/150 | POZ/CIA
S=1/2 12191 100/250 1 POZ/CIAL 1244 1274 3560 gal Fe zeid 1284 to 1274

30,000# 20/40, 10,000# 1337 to 1347

12/20 sand frac

DESCR:BE IN DETAIL HOW WELL WAS PLUGGED OR REWOAKELL

Acidize pq w/1000 gal 157 HCL and 1000 gal 25% HCL. TIH with CIBP to 1425 and set, Spot
250 gal 15% Fe at 1350'. TIH wtih perf gun and perf 1244' to 1274' and 1337' to 1347' with &
jspf. Acidize perfs with 3400 gal 157 Fe. Flow back frac. Drill up CIBP at 1425'. TIH with
Arrow XIW packer and set at 2096¢'. TIH with 29 jts 2-3/8" tubing, dual packer and 36 jts 1.9"
tubing and sting into at 2096'. Set dual packer at 1202'., TIH with 36 jts 1,9" tubing and
circulate corrosion inhibitor with tubing/casing annulus. Sting into dual packer.
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R B TR VR 1]
- CEFANmE st If hal sy & SOUACES
B OGICAL LURVEY Divi5iON
PO BOX 30028 LANSING MICHIGAN <8508

RECORD OF WELL DRILLING OR DEEPENING
ULk APFROPRIATE BLOCKS FORA H16M5 NOT LISTED 5UoMIT ATTAGHMENTS
REGWMAED BY AUTRORITY OF
[O ACT &1 Pa 1535 AS AmENDED

15ubMit ? copas wiltun 30 days
Of ¢ mpaion )

[ acy 315 Pa 1985, AS AMENDED
(SubdMwt 3 coomed witun §0 oars
o compeabio )

NON SUEMISSION AWDOR FALSIFICATION OF THIS INFORMATON MAT RESULT N
FINES AMIIOR IMPRISONMENT

Frkar h_,.’.,.p_u_ __ by h
41955

FIELL FAC 1Ty lbari

Star 23" Antrim Field

WELL MNAME 4 NUMBER

Gates #1-23 SWD

SURFACE LOCATION

1
TikE OF ALar e L T

Salt water disposal

SE %o NE % of NW % Secton 23 T30QN RS5Y
NAME AND ADOAESS OF OwNEA TOWNSHIP ‘ COUNTY
TIRRL ENERGY, LTD. STAR ANTRIM
1503 §. GARFIELD ROAD FOOTAGES  NOATH 50uTw _ EASTWEST
TRAVERSE CITY, MICHIGAN Lgegh 1250 ft wom N une sng 1 0%t trom E Ling of % Sac
NAME AND ADDRESS OF DRILLING CONTRACTOSR SUBSUAFACE LOCATICH f o racionany crwds
McLachlan Drilling % of % of ¥ Section T R
P.0. Box 548 TOWHSHIP COUNTY
Evart, Michigan 49631
DATE DRAILLING B.oAN OATE DRHL COMPLETED DATE wELL COMPLETLD FOOTAGES KORTHISOUTH LAST/WESY
5-10-89 5-15-89 ] 5-16-89 Ft from Line &nd Ft from Ling of Y Sec
TOTAL DEPTH DF WELL FORMATION AT TD PROS FORMATIONS; FEET DRiLEQ - CaB.L TOOLS FELT DARLLED — RQYAAY TGOS
Driier 9411 Log Dundee None From To From 1o mry
DATE OF FIRST WuECTEON | INJECTED FORMATION SOCUTION FORMATION ELEVATIONS
Pending Dundee KB 1771 h|AF nfrY n fera 1307
CASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SI2E WHERE SET CEMENT FT. PULLED NUMBER OFEN .
A 53 —Qﬁlﬂ“ _ OATE HOLES INTERVAL PERFORATED YES | 8O
150 sx Class A ‘
51/2 2116 190 sx 35/65 poa,
75 sx RFC
GROSS PAY INTERVALS ALL OTHER QIL AKD GAS SHOWS OBSERVED OR LOGGED
FORMATION DIl OR GAS| FROM T0 o WHERE OBSERVED (X)
FORATION oF GrS DEFTH s o) 7
Py Daz P,:-1 [ ....-. L.
|
| .
STIMULATION BY ACID OR FRACTURING WATER FILL UP (FU ) OR LOST CIRCULATION {LC) {x) _
DATE INTERVAL TREATED MATERIALS AND AMOUNT USED FOAMATION FUTLC| DEPT~ T AT
Traversge X 11470 . | Unknown.
Dundee X|226G Unkniown .
MECHARICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED"I;'AC{(__
BRAND {X) LOG TYPES LOGGED INTERVALS DEPTH | CORRECTION §] AUN AT | DEGREES |} YES | KO | DEPIH ]
Sctlurnierger
Birowe: )
Ha1liburtod X! GR-Neutron 0=2155
) PRODUCTION TEST DATA .
JouL —- Bois aay GRAVITY — APy COND  Botsjaay GAS — MCFoay WATER — Bo's cay n;S — Grany/100ce N | B P AND LEPTH

AM RESPONSIBLE FOR THiS REPORT, THE INFORMATION 1S COMPLETE AND COMRECY

ATE NAME AND- TATLE (PRINT} -
- Stenhen J. Savoie, Geologist

SIGNA




—n

FORMATION RZCORD =
(ATTACH ADDITIONAL SHEETS W HNICESSARY)

vEwA Lt

volo

v g
E

GLOLOGIST NAME TOHS TAREN FROM
KB 1321 Stephen J. Savoie [} ORILLERS LOG (¥ SAMPLE LOG [ ELECTAIC LOG
FROM To (TY#e égg‘nuﬁnmﬁl FAOM 10 TPL c’o?_%:i‘nu?;?ut'55|
NOTE

PR

VF

R T

AN A

807
1125
1180
1257
1194
© 1320

FWELL DIRECTIONALLY DRILLED, ADD TRUE YERTICAL
DEPTH FORMATION TOPS WHERE APPROPRIATE

907

907
1180
1320
1376
2035
2114
2411

1125
1180
1257
1194
1320
1376

2035

2114
2250

2385

2390
2411

Base of drift
Top of Ellsworth
Dark Antrim
Traverse Fm _ !
Traverse 1S
Bell Shale
Dundee
Total Depth

Shale, light gray, soft,
firm,calc, I
Shale, light to med
Gray, soft-firm, calc
Shale, black, firm
fissile, carb.

Shaie, light gray, I
firm,fissile,calc
Shale, black, firm,
fissile, carb.

Shale, light gray,
firm, calc., some lime+
stone, white,
Limestone, white to
tan to dK brown, some
scattered shale, light
gray, firm, calc.
Shale light to med
blue gray, soft, calc.
Limestone, gray to
tan to brown, tight with
gcattered dolomite bedd

Dolomite, med to dk
brown, porous
Anhydrite ,

Limestone, light gray ||
tight with scattered
beds of anhydrite and
dolomite.

If WELL WAS CORED, ATTACH CORE DESCRIPTION

} DRILL STEM TEST DATA

white

LIST ATTACHMENTS:




3

CORPORATION
A Subsidisry of A C Ninissa Company

PETROLEUM INFORMATION copvaiuten 19ns®

®

SEC 23 30N 8BW PERMIT 41083
MICH ANTRIM ~ = 1280FNL 100FEL NW SE RE N
TERRA ENEZRGY U u
1-23 GATES S W D
1321KB  1307GR MANCELONA E

API 21-000-41858-0000
SPUD 05/10/1888 COMP 05/18/1580 ROTARY SERVCE
PROJ DEPTH 2800 DUND CONTR MCLACHLAN L M 2
DTD 2411 LTD 2155 FM/TOD DUNDEE

5 7/8 MI N MANCELONA EAST FLD
10 1/2 _MI NE MANCELONA, MI
DRLG URIT: SEC 23 (NE,NM)

CSG 14 & B3

CSG 8 5/8 & 8§72 W/ 380 SACKS
C5G 5 1/2 ® 2118 W/ 285 SACKS

LOG  DRIFT 807 414
106G  ELLSWRTH 807 4148
LDG  ANTRM DK 1180 141
LOG  TRAVERSE 1320 1
LOG  TRAV LM 1376 -85
LOG  BELL. 20385 -T14
LOG DUNDEE 2114 -783
™ 2411 -1080
DURNOEE OREMOLE 2118- 2411

DISPOSAL RATE NA
NATURAL

LOGS O- 2125 GRNL i
RAMED TWP STRR




QEOL STEPREN o
TERNA

1503 N GARFIELD: DR
TRAVERSE CITY, MI 48884
618-941-7918

LOC/ 1988/

CORPORATION
A Svbaidizer of A C Niclsan Compawy

N
8
8
£
B
o
3
E
<
s
&
&
B

0B8/14/86
21

i @@ P




T _ . MICHIGAN DEPARTMENT OF PUBLICHEALTH  [omm—
teh-12-01 3-oollh - WATER WELL AND PUMP RECORD /9'?6 -2

1 LCCATION OF WELL

County o ! Township Nama Fraclion Saction_No. Town No. Rangs No
iﬁ,}/\/l RJ M S+ Ar 414 4i% !3 Aon] &)

Distance and Direction from Road Intersection 'T;}O/_i M A ]Eﬁ {{\D 3 OWNEROFWELL O hf];" ,8 5 WA .«'5{)‘1" p }7’01

4 weol 50% 99 Doww ool & le hddress %%SJSPSQ}KO ]
ARty %’] 4 !g\bﬁ} /,V,C}?? 2 bC
. i
Slreet Address & City of Well Location . Addrass Sama Js[é\lell Location [E’ Yes' L] No
Locate with ' in Section Bolow Sketch Map 4 WELLDEPTH: Dale Completad %, New Well
1 1 /60  nl B 19g | T replacement wl
— b - - [ 1cabie Tool @Rmary H oriven {:|Dug
w | | | . [ Holaw Rod } ] Auger/Bored Wueted [
T T T T T

use: [Housenold [ Type 1 Pubic [ vype 1t Public
O Irrigation ] Type lia Public Clrear Pump
Ol rest wailt [ Type 116 Public

A R R

]

% P casing: [ steel [ Throates Heighl; Abo@oiow
b Plasie [ welded Surfece: |  fi
2 FORMATICN DESCRIFTION T:T';%:Eiﬂ B%EEE’EE\} Cower__
o ] Diarmater: ,,5__11'} to _lé.ﬁlj[ depth | Waight: Ibs At
] < i [ . e inoto___ft depin
;B b S AL - e ) BORE HOLE: [ orive Shae
™ - = | : i l ﬂ?'l
(- Orse 1A :__) 9 'UD ) ) 5‘” é 0 Diameter jn wlb t deplh mShala Packer
In. 1o [t depth
Kt o = < . o s
- CokseE TA1 SAMD § 2 SCREEN: [ Not inamiad [ Gravet-Packed LT
SMAL o avisl 100|160 v PVe _ o LA

o 7 pae___ | A Lengh__ e T
N | lweenm ___1_,5_ q e _ftand /& 02 #&;ﬁ

FITTINGS: [CIx-Packer [Bremer Chack

- [ JBiank Above Sereen | Other &
. 9 STATIC WATER LEVEL.
fl. Below Land Surface O Flowing
T 10 PUMPING 1EVEL: Below Land Surface -

ft After _ hrs Pumping at _y Q_G P M

O plunger [ Bailer Bel i Test Pump

11 WELLHEAD COMPLETION:
Pitless Adspter D 12 Above Grads
(] Basement Ofiset L] well House

12 WELLGROUTED?  LlNo [M%es  From () 10 197w
_ [ Near Cemgnt DBantorie Boner o it 2 iy
No. of Bags é Additives_

13 NEAREST SCURCE OF POSSIBLE CONTAMINATION:

Type E@tlﬁ.—- Dlstanca___&@ff! Direction_ A/ i

b Tyoe _ Distance _______ft. Direction
USE A2ND SHEET IF NEEDED =
B P j— . : i
15 ~ ABANGONED WELEBLUGGED? [ ves [T o 1a puMp [ Not Installed D Pf_;mp Instaliation Only
Casing Diamat . Denth i Manuleciurer's Name__/] 42 NS .
e '\ljame ef.__‘___um IIBDI — ] ‘ Modal Number _ / HP ,;,2@’_( VoLls,,,Q_fQ«Q
PLUGGING MATERIAL: Noat Cement Bantonite Slurry Length of Drop Pips 1 ‘] _5_" _____ #t Gapacily | ‘2 _aPM
L] cameanuBentonite Slurry [} concrate Grout [ Bentonite Chips TYPE: Submersible L 1Jet [ Other
No.ofBags__ eeena Gasing Romovad ? T ves [ No PRESSURE TANK:
1§ = REMARKS: (Elevation Souwrce of Data eic) Manutac:turarsName___}s_,:]—_i RO !

Modsl Mumber FQ @] 3 CapacitygLQ_ Gaflang__ 5:2 .

15 WATER WELL CONTRACTOR 8 CERTIFICATION:
This well was drilled under my jurisdiction and this rep

ort is true Jo the best f my
17 DRILLING MACHINE OPERATOR ¢ Jofaend belel % EH %‘J‘Q ’ r ’
: ) : y / ; i J3e
DEmployae L] subcentracior @A v e L‘ 7/ /‘57 7

REGISTI

- i oNHo! v -
Name s Address AN P R‘U Qﬁ ‘7( Y ?ﬁ }l”’ 44 7\5 /1’
&N 2223 B3 ) ) ; ‘L-d,ﬁ,_., _ Da(gﬁﬂi;}m! _é g ‘é7

Authority: ‘Act 3686 PA 1673
empletion: Raquired
Panslty Canviclion of a vielstion of any provielon | s misdemanat

GrOLOGICAT SURVEY COPY




Weil ID: 05000000748

WATER WELL AND PUMP RECORD

Failure fo comply is a misdemeanor.

Completion is required under authority of Part 127 Act 368 PA 1978

Tax No: 05-13-013-001-60

[ Permit No: A01-004

County: Antrim

i Township: Star

Well ID: 05000000748

Elevation.
Latitude: 44 99581562

Longitude: -84 86237975

Fraction: Section’
NEY SWW U 13

Town/Range:
30N 05W

French Claim; WSSN:

Distance and Direction from Road Intersection:

Well Name:

Well Owner: Middleton, Green B.

Well Address:
11311 WOODSIDE DR

Owner Address;
90 MCCOY RD

GAYLORD M! 49735

Drilling Method: Auger/Bored

Well Depth: 161.00 ft. [well Use: Household

Well Type: New [ Date' Completed: 3/20/2001

Casing Type: Steel - black .
Casing Joint: Threaded & coupled
Diameter: 400 in to 157 00 ft depth

Bore Diameter 1: 500 in to 16500 i depth
Bore Diameter 2:

Bore Diameter 3:

Height: 1.00 ft above grade

Casing Fitting- Nane

Pump Installed: Yes

Pump Installation date.
Manufacturer: Goulds

Model Number:

Length of Brop Pipe: 154 00 ft
Diameter of Drop Pipe:

Draw Down Seal Used: No

Pump Instailation only: Mo
HP: 075

Pump Type: Submersible
Pump Capacity 12 00 GPM
1d of Well

Pressure Tank Installed: Yes
Pressure Tank Type: Unknown
Manufacturer. Challenger

Madel Number .

Pressure Relief Valve Installed : No

Tank Capacity . 20 Gallens

Static Water Level: 140,00 fi Below Grade(Not Flowing)
Yield Test Methed: Test pump
Measurement Taken During Pump Test

050 hrs pumping at 22 00 GPM

Abandened Well Plugged: No
Reason for not plugging Weil:

Abandoned well ID:

. - . Depth to

Formation Description Thickness Battom
Sand 140.00 140.00
Sand Water Bearing 25.00 165.00

Screen Installed: Yes
Fifter Packed: No
Screen Diameter: 300 in Length: 4 00 fi
Screen Material Type: Stainless steel-wire wrapped
Slot: 1000 in Set Belween 157 00 ft and 151 00 fi
Blank:

Fittings:

Meoprene packer

Well Intake:

Well Grouted. Yes Grouting Method: Unknown
No of Bags: 4 Additives: None
Grouting Materials:

Bentanite slurry From Q00 ft to 150 00 ft

Well Head Completion: Pitless adapter

Geology Remarks:

Mearest source of possible contamination:
Type Distance Direction
Septic tank 60 00 ft  North

Contfa.c.tor.Typ.é: Water wal drilling contractor

Registration Number. 1617

Business Name: JACK S WELL DRILLING

Business Address:

WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true to the best of

Drilling Machine Operator Name: JACK

Employment. Subcentracior

my knowledge and belief

Signature of Registered Representative Date

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000) l

ATTENTION WELIL OWNER: FILE WITH BEED

771012002 1238

Page 1 of |




DeQ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAX NO: WATER WELL AND PUMP RECORD PERMIT NO:
Compiletion is required under authority of Part 127 Act 368 PA 1978 3 — :}
1 LOGATION OF WELL Failure to comply Is a misdemeanor % LA \S
Count 7[_ Township Nama 7{ Fraction o ]Seclion Mo Town No Ranga No
AR m - I"' & YtV Y Jo g~
Distance and Direction from Road Intersection 3 OWNEROE WE’I_.L
Address Dalke Gates
Is. A/ﬁ()f“/m tod e ﬂ()/ﬂ g’- 291 Primrose R4,
Timlra,MI 49730
Sirest Address & City of Well Location  Address Same as Wall Location E Yas i No
Lacate with 'xnin Section Below Sketch Map WELL DEPTH: Dale Complsated {E New Wall
“_' AD) i ? r? %7 | [J Replacemont wel
R S - [T cable Tool ] Rotary [ Driven DDug
v [ | i . [T Hoitow 10d @ AugerBored [ lJeted [
T T T & USE: . Household E] Type | Public DType It Public
1
- _L ii,w j__. AW L] irigation E]Type fla Public QHsat Purmp
N T i [ 7est wen [ 1ype b Public [} .
e e e Y RE— | -
} o - — 7  CASING: %St&el @Thre&ded Height: Above/Below
Pastic [ ] Weldeg Surfaca: _ A
2 FORMATION DESCRIRTION nucg;qsss H%SE_EE&: i [:IOIher,,_ o o
5 STRATUM SraaTam Diamatar; E{__‘jmin w0 ceplh Weight, ______ ig Jh
. _in to it depth
. ' i | foom | in to |
- S AN (72 - IJ/Q__Z&’O_ BORE HOLE- [ orive shoe
Diamater _in o ___ _ft deph E]Shale Packer
f - T -t im0 __ It dapin
&‘M//f € “S‘/!A" OZ a 0 /JO 8 SCREEN: J Not nstaiied {Jaravel-Packed '
. Typa ’WS'_S‘ DiameierL o
— 7 SlovGaue . lergth:__ 2 _._IA,H -
o SerBetWe?n___j %,,,,, N It and _MQ_______J[
FITTINGS: MK Packar [-] Bremar Check
e e CBiank Above Serean _ 1. Cther
B 1 | 9 sTATIC WATER LEVEL:
l?fé 7 [t Below Land Surface D Flowing
T 10 PUMPING LEVEL: Below Land Surface
et Afer_ /P hrs. Pumpingat___ iO__GPM
L] Plunger [ Ba Eer 1 air m Test Pump
- Ti 11 WELLHEAD COMPLETION:
" _ M Filess Adapter (42 Asove Grads
E] Basement Offset D Well House
T T 12 WELLGROUTED?  [Ino [Mves srom__ 1o ft
. [ Neat Comen Msentomte / L] Oter
No. ofBagsAﬁ'iif . Additves_ " '(*"Z
o 13 NEAREST SOURCE OF POSSIBLE CONTAﬁNATION:
L - - Type &£ )([c,-_ Distance 7&&77“1‘1 Direction _ -
Type e . Distance I Direction______
L USE A N0 SHEET IF NEEDED D D
1 . P i
15 ABANDONED WELL PLUGGED? [T ves 3 4o 14 PUMP Mot Enslalle_d u;np Insialfation Only
Casing Di ‘ Bash f Manufactrersiame__ b @ [ 4 5 e
asing Diameter _____in r—aipz S — - . Model Number____ HP_For  vosgdd
PLUGGING MATERIAL: Neat Cemen( Bentonita Slurry Lengih of Drap Pipe l 5 r It Capad ID GP M
] cemenvBentonite Slurry L3 concrere @rout [ Bentonit Chips TVPE: ESubmerSINE et DOther _______ _
No.ofBags e . CasingRemoved? [ ves [ No PRESSURE TANK:
t6  REMARKS: (Elevation Source of Data elg) Manufacturer's Namz, (:‘%_[La ey 8 ~ -~ __
ModelNumber_ @ ac1ty &Q_Gaﬂnns
18 WATERWELL CONTRACTOR § CERTIFICATION:
This well was drilled under my jurisdiction and this report i5 frue to the best of }hy
5 NG MACHINE knowledge and beliaf -
17 RILLI CHINE OPERATOR:
o A/ 0 b/ / / {4 /)
IXlemplagge [ Subcordractor L ,gEslsmn!oéusmésserel( / 37 MeasTRation fo.
Name ‘7674—4¢ }.L__épk_g,q,._ . K{‘ Address_ £ 15 nfj , /’ . R
i Signed f%@% _ Dass éi ',EL??
£ TIvE
. s EQP 2017 (12/96)
GLOLOGICA URVEY COPY Q (



Well ID: 05000001341

WATER WELL AND PUMP RECORD

Failure to-comply is a misdemeanor.

Completion is required under authority of Part 127 Act 368 PA 1978

Tax No: 05-13-014-008-15

| Permit No: 03-111

[ County: Antrim

Township: Star

Well ID: 05000001341

Elevation
Latitude. 44 98925512
Longitude. -84 88761098

Fraction:
S SWa Ut

Section: Town/Range:
14 30N 05W

French Claim:|{WSSN:

Distance and Direction from Road Intersection” OFF PRIMRCSE ROAD

Well Name:

Well Qwner: Robert Sloan

Well Address:

Mi

Owner Address:
5345 KORTASE
BOYNE CITY MI 49712

Drilling Method: Auger/Bored

Well Depth: 130.00 ft. [ Well Use: Household

Well Type: New | Date Completed: 4/36/2003

Casing Type: Steel - unknown
Casing Joint: Threaded & coupled
Diameter: 400 in o 128 60 ft depth

Bore Diameter 1. 7 00 in to 130 00 fi depth
Bore Diameter 2:

Bore Diameter 3:

Height: 1.00 ft above grade

Casing Fitting: None

Pump Installed: Yes

Pump Installaticn date:
Manufacturer Goulds

Model Number: BRUISER
Length of Drop Pipe: 120 00 #/
Diameter of Drop Pipe

Draw Down Seal Used: No

Pump Installation only- No
HP. 075

Pump Type: Submersible
Pump Capacity. 12 00 GPM
id of Well

Pressure Tank Installed: Yes
Pressure Tank Type Unknown
Manufacturer. Challenger

Model Number : PCB8

Pressure Relief Valve Installed : No

Tank Capacity - 20 Gallons

Static Water Level: 35 00 ft Below Grade(Not Fiowing)
Yield Test Method: Test pump

Measurement Taken During Pump Test:

100 00 ft after 20 00 hrs pumping at 12 00 GPM

Abhandoned Well Plugged: No
Reason for not plugging Well:

Abandoned well ID:

. . . Depth to

Formation Description Thickness Bottom
Sand 95.00 95.00
Sand Water Bearing 35.00 130.00

Screen Installed: Yes Well Intake:

Fliter Packed. No

Screen Diameter: 300 in Length: 400 ft
Screen Material Type: Stainless steel-wire wrapped
Slot: 1000 in Set Befween 126 00 ft and 13000 ft
Blank:

Fittings:

MNeoprene packer

Well Grouted: Yes Grouting Method: Unknown
No. of Bags: 5 Additives: None
Grouting Materials:

Bentonite slurry From 500 ft to 110 00 ft

Well Head Completion: Pitless adapter

Geology Remarks:

Nearest source of possibie contamination:
Type Distance Direction
Unknown

Unknown

Contractor Type: Water well drilling contractor

Registration Number: 1617

Business Name: JACK S WELL DRLG

Business Address:

WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true to the best of

my knowledge and belief

Drilling Machine Operator Name® JACK

Employment. Subcontractor

Signature of Registered Representative

Date

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000)

ATTENTION WELEL OWNER: FILE WITH DEED

5{14/2003 09:31

Page I of |



DEQ.  wicHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

o WATER WELL AND PUMP RECORD PERMIT NO:
05~13=0(14~007-00 Completion is required under authority of Part 127 Act 368 PA 1978
1 LOCATION OF WELL Failure to comply is a misdemeanor A99-K9
County Township Name Fraclion Section No Town No. Range ho.
Antrim Sty Syl 118 S8 110 8adis 14 3o A =
Distance and Direction from Road Intersection 3 OWNEROF WELL
Address CHIPPA, MIKE

10303 AIBA FWY,
ETMIRA MI 49730

Streal Address & City of Well Location 10303 A].b?. Hury . Addrass Same as Well Location E ves [ Mo
Lacate with x in Section Below Sketch Map N?«T b1 wewperm Gate Completed | [] New wai
I | [ ){ b 139 it 5 i igl Q? 1A Replacemant Well
JENY Y R B oo 5 [lcaste Tool ] Rrotary O oriven  Tloug
w | | ! D Hollow Rod [Z Ayger/Borad D Jelted Dm___
L —— . o E
T 1 6 USE: L#Houserold [ Type | Puslic [ Type Il Public
- _]_ __!L, L T Dlrriganon DTypn lta Public [} Heat Pump
I L Clrestwail [JTypetopublic 1
SN, SR - .. i
F e i G- GLDs8 &0 17 casing: [Aswee [Arhreaded Height: Above/Balaw
T
! [:] Plastic D Welded Surlace: Z ft
2 FONMATION DESCRIFTION THIGKNESS | DEPTHTO. Clomer
STRATUM STRATHM N

a Diameter: _&f__in to fg&h dopﬁ Weight: _ZLE-? _ibs/h

i 4 7, L _in 1o _____ft depth
SAND AnD debvel {19 ])39 | soerac Zo o
Diamater: 2 n to {_,35’ I depth Shale FPacker

it it. dapth
—- - 8 SCREEM [:! Not Installed s [Jaravel Packed
Typo ‘?"é:éﬁicg/ggﬂw__ Olameter __ 37
; SlovGawas____ f ¢3! o tengii_ AP
- — ) SelBerweenM o Ned Q@ ok

FIFTINGS: LZK Packer D Bretner Check

o EBlank Above Screan _ £ 48R O?hef_ﬁl_‘ﬁj_l.}_é___

4 STATICWATERLEVEL. ]
97 it Belowland Suwface [} Flowing

16 PUMPIMNG LEVEL: Below Land Surface
-,{Q_i_fl Afer _ £ hrs Pumpingat _GPM
] Plingear [ Bailer (1 air B.Test Pump
11 WELLHEAD COMPLETICN:
[# Pitess Adapter 50,.%, Llr2 Above Grade
D Bagement OHsat [j Well House

12 well GroUTED?  [Ine [Aves  From J£g 0 o 1
D Noat Cament E Bentonite D Oher
MoofBags_ _ /# _  Addiives_ & @ M il

13 NEAREST SOURCE OF POSSIBLE CONTAMINATION:
?Ype_sm_d__ Distance _&*5 .t Direction, &

REC T
SAECH DERL Hr s

Typa__ . _ Distance _~ fl. Direction .
USE A 2ND SHEET IF MEEDED f"} ——
- Wi

15 ABANDONED WELL PLUGGED? 1 ves o 14 PUMP: ] Nol Installed Pump Instadlation Only
GCasing Diamet , Denth i ManulacturersName_gQU_[ 1 ol )

asing Diameter ________ . in epth_— __ft ;
PLUGGING MATERTAL: O 0] . , Mode| umber}_ﬁ&&__iﬁm HP 25 Volis AZ e
A : sat Cament Benlonite Slurry ‘ien QDrop Pipe _¢t’ W ft Capacily GP M
D CementBentonite Shurry D Goncrete Grout IJ Bentonits Chips TYPE: ESubmerslble D Jet DOlhar e

Mo.ofBags __ _ ~ cCasingRemoved? [ Ives [Ino PRESSURE TANK: :

16 REMARKS: (Elevalion. Source of Data etc) Manq[acturera Namg__d_é'm‘ﬁm i

Model Number_|af &2 _Capacity . Gallons ol (3= 1§
o £ B

18 WATERWELL CONVRACTOR S CERTIFICATION:
This weil was dritled under my jurlsdiction and this report is true 1o the bes! of my

nowledge and baliel
17 DRILLING MACHINE OPERATQOR:

BEmployee ™ Subcentracior ,ﬁwﬁéﬁm%ﬁmmgm“‘“"ﬁéﬁ‘%%_‘
Namafanl_ﬂaﬁm;ikf_._-j{. ndcross o gne | & /4/4.&4 MlcH P

S[Q“Mfw”,,,,i pae_ 2~ {8~ ?2
AUTHORIZED REPRESENTATIVE

EQP 2017 (12/9%)

GEOLDGIGAL SURVEY COPY
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DEQ.  111CHIGAN DEPAR TMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXNO: WATER WELL AND PUMP RECORD PERMIT NO:
Completion is raguired under autharity of Part 127 Act 368 PA 1978 -
1 LOCATION OF WELL Failure fa comply is a misdemeanor ? . 5 l 11[
County 7{ Townshin Name 7{ Fraction Section No Town No Hange MNo
e
M /‘HH 4"{1‘;" S“"’?Mf% 114{ f“‘fp L 3& &
Distance and Dirgciinn from RAoad Intersection QWNER OF WELL u} a o )
Address /05 ﬁ ’/‘da r t M ,y"a 58' i
on CY& 103774 [ba H wy |
2 ‘ ]
Eilmira MI4973¢
Street Address & City of Wali Location Addrass Same as Well Location m ves [ o
locate with ‘x‘" in Section Below Sketch Map 4  WELL DEPTH: Date Gomple.ad EJ] New Well
i [ [ : i q ft ?...'1 / w}?ﬁ‘ [} meplacement wel
t 4
- Jr O o I— - 5 DCable Tool D Rotamy E:] Driven I:I Dug
" i | | . [ Haliow Rad E] Auger/Borad [ Jetted [:l.___
T T ,T s UsE: Xl Housenoid []Type | Public [l Type Il Pudlc
| _L _I — J,ﬁ g™ ] Irrigation 4 Type lla Pubiic [ 1Heat Pump ‘
Loy l Clreswel (typetopunic (1
E e [ o 7 cAsiNG: [ sweel [X)Threadsd Height: AbgvarBelow A
(] praste [)weided Surface: _ f it .
2 FORAMATIONDESCRIPTICN THICKNESS. | DEFTHIO, Coer
B e
. STARTUM STRATUM Diameter: i{ . in.w© LQJ _t depth | Waight: _ _toasft
" T i [t depth
A wl s o inwo__ |
I M‘,i,ii__.. - S Y S 5:5‘» BORE HOLE: , [ orive shos
. g i . ) .
“f/f er 5/4( f)jw - "S { }va Diameter: __27!;\ to L{Qn depth | L] shate Packer
___n.te___ Tt depih
8 SCREEN: [_]Not Instalted (aravel-Packed ‘

Type. *jiﬁ_ . Diameter ___ V '

- SioVGauze - l O lengiy Z[_ B
e _ L SetBawieen i _ ftand | ‘QA?____
FITTINGS: K Facker {_1Bremer Check
U Blank Above Sereen . __ L. Gther

g STATIC WATER LEVEL
'f_f:h. Below Land Surface D Flowing

10 PUMPING {EVEL: Below Land Surface . N
It Afer _/fg___ hrs, Pumping at (! @p M

D Plunger D Bailar D Alr Tast Pump
i - 11 WELL HEAD GOMPLETION:
_ E] Fitless Adapler (42 Above Grade
'”‘J'H [l Basement Offset 1 wot House
Gr}ﬁzi-‘ '-l ”1;_9 -
e ——=""] 12 WELLGROUTED?  L_iNo Wves Feem____to_____
i‘jﬂ"t 1. [T Neat cement [ Bentontie Clomer_ ‘
1999 No.ofBags_\j_ o Addmvasm L3 [QMP‘ ) J f f)/
- UG ey ¢ | 13 NEAREST SOURCE OF POSSIBLE CONTAMINATION: ‘
WF{#J”"!? W UJﬁ:f; 0Ftifng il Type_oG g £ f & Distance _ . &l Direction__ Wf
f OO S o i ) —
USE A 2ND SHEET IF NEEDElg Thiicy iy UJ: Type — e Distance ... Mt Diecton__—
(5 ADANDONEDWELL FLUGGED? [ Yes [‘_1 No 14 PUMP: [ Mot Insjglled e myp installation Only

Manutacturer's Name Sa. &

Casing Di i .
asing Diameter . in %mh N ] - VodelNumber . HP ;;‘% Vo, a 3 Y7
PLUGGING MATERIAL: Neat Cément Benonite Shury Lengif: of Drop Pipe i-{“; b Nt Capachy l QE AP M
D Cement/Bentonile Slurry D Concrele Gmu‘ D Bemonit_e Chips TYPE: lﬁ Submersible D Jet D Other _ —
No.ofBags__ .. Casing Removed? [:] Yeas U No PRESSURE TANK:
18  REMARKS: (Elevalion Source of Data etg) Manuiacturer'sMName _ I . e
Modei Number e Capamty _ Gallons
18 WATER WELL CONTRACTOR S CERTIFICATION:
This well was drilled under my jurisdiction and this report s true 1o the besl ot my,
17 DRILLING MACHINE OPERATOR knowjedge and befe! /
D e | [ac s we ll Qbilling
Employee Subcontractor AEGTSTERED BUSINESS NAME 7 REGISTRATION NO.
Name 75?_51 ﬁ—%’_}’* S Address_ Z Z/ mis Af o L

offan __Date “7@ C‘

EQP 2017 (12/96)

Signed #



Welt iD: 05000000682

WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1978
Failure to comply is a misdemeanor.

Tax No: 05-13-015-003-05

| Permit No: A00-597

| County: Anfrim

Township: Star

Well ID: 05000000682

Elevation
Latitude. 44 89308632

Longitude. -84 88885784

Fraction: Section
NEY SEV UY 15

Town/Range:
30N 05W

French Claim:

WSSN:

Distance and Direction from Road Intersection:

Well Name:

Well Qwner: Jeny & Wetllayfer Broods

Well Address:
Primrose

Owner Address:
11050 Sprucadale
Elmira MI 48730

Drilling Method: Auger/Bored

Pump Installed Yes

Well Depth: 15000 ff Well Use: Househoid

Well Type: New Date Completed: 10/11/2000

Pump Installation date.
Manufacturer. Goulds

Casing Type: Steal - black
Casing Joint Threaded & coupled
Diameter: 400 in to 148 00 i depth

Bore Diameter 1. 800 in fo 150 00 fi depih
Bore Diameter 2.

Bore Diameter 3.

Height: 1.00 ft above grade

Casing Fitting: Nohe

Model Number:

Diameter of Drap Pipe.
Draw Down Seal Used: No

Length of Drop Pipe: 140 00 ft

Pump Installation anly: No

HP: 075

Pump Type: Submersible
Pump Capacity:

Id of Well.

1000 GPM

Pressure Tank Installed- Yes

Manufacturer. Challenger
Model Number : V-60

Pressure Tank Type: Unknown

Tank Capacity . 20 Gallons
Pressure Relief Valve installed . No

Static Water Level: 12500 ft Below Grade(Not Flowing)
Yield Test Method: Test pump
Measurement Taken During Pump Test.

0 50 hrs pumping at 22 00 GPM

Abandoned Well Plugged; No
Reason for not piugging Weil:

Abandoned well ID:

Formation ﬁescription Thickness DBepth ta

ottom
Sand 125.00 125.00
Sand Water Bearing 25.00 150.00

Screen Installed: Yes
Filter Packed: No
Screen Diameter: 300 in Length: 400 fi
Screen Material Type: Stainless steel-wire wrapped
Slot: 1000 in Set Between 146 00 ft and 150 00 fi
Blank:

Fittings:

Neaprene packer

Well Intake-

Well Grouted: Yes Grouting Method: Unknown
No of Bags. 4 Additives: None
Grouting Materials:

Bentonite dry granular From 0 00 ft to 150 Q0 ft

Wall Head Completion: Pitless adapler

Geology Remarks:

Nearest source of possible contamination:
Type Distance Direction
Septic tank 7000 ft West

Registration Number: 1617

Business Address:

Contractor Type: Water well drilling contracter

Business Name: Jacks Well Drilliing

Drilling Machine Operator Name: Jlack

Employment. Subconiractor

my knowledge and belief

Signature of Registerad Representative

WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true to the best of

Date

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000) |

ATTENTION WELL OWNER: FILE WITH DEED

6/20/2002 08:47

Page [ of 1



Well ID: 05000000751

WATER WELL AND PUMP RECORD

Failure to comply is a misdemeanor.

Comptetion is required under autherity of Parl 127 Act 368 PA 1978

Well 1D: 05000000751

Elevaticm.:
Latitude: 44 99198635
Longifude: -84 8885592

Tax No: 05-13-015-005-00 | Permit No: A01-010 | County: Antrim Township: Star
Fraction: Section: TowniRange: |[French Claim[WSSN-
U U U% 15 20N 05W

Distance and Direction from Road Intersection:

Well Name:

Wefl Owner: Dennis Cross

Well Address: Owner Address:
2576 PRIMROSE RD 2576 PRIMROSE RD
ELMIRE M 49730 ELMIRE Ml 49730

Drilling Method: Auger/Bored

Pump Installed: Yes

Well Depth: 151.00 ft. [Well Use: Househald

Pump Installation date:

Well Type: New | Date Completed. 2/28/2001

Manufacturer: Goulds

Casing Type: Steel - black
Casing Joint. Threaded & coupled
Diameter: 400 in to 147 00 ft depth

Bore Diameter 1. 500 in to 155 00 ft depth
Bore Diameter 2:

Bore Diameter 3:

Height

Casing Fitting: None

Model Number

Length of Drop Pipe 13500 ft
Diameter of Drop Pipe

Draw Down Seal Used: No

Pump Enstallation only” Mo

HP: 075

Pump Type Submersible

Pump Capacity. 1200 GPM

I of Well:

Pressure Tank Installed: Yes
Pressure Tank Type  Unknown
Manufacturer Challenger

Model Number .

Pressure Relief Valve Instalied . No

Tank Capacity : 20 Galions

Static Water Level: 120,00 fi Below Grade(Not Flowing)
Yield Test Method: Test pump
Measurement Taken During Pump Test:

050 hrs pumping al 2000 GPM

Abandoned Well Plugged: No
Reason for not plugging Welk:

Ahandoned well ID:

. o . Depth to

Formation Description Thickness Bottom
Sand 12000 120.00
Sand Water Bearing 35.00 165.00

Screen Installed: Yes Well Intake:
Filter Packed: No
Screen Diameter: 300 in Length: 4 Q0 ft

Screen Material Type: Stainless steel-wire wrapped
Slot: 1000 in Set Between 147 00 ft and 151 00 ft
Blank:

Fittings:

Neoprene packer

Well Grouted: Yes Grouting Method: Unknown

No. of Bags: 5 Additives: None
Grouting Materials:

Bentonite siurry Fram 000 ft to 13500 #
Well Head Completion: Piiless adapter

Geology Remarks:

Mearest source of possible contamination:
Type Distance Direction
Unknown

Unknown

Registration Number: 1617

Business Address:

Contractor Type: Water well drilling contractor

Business Name: JACK S WELL DRILLING

Drilling Machine Operator Name: JACK

my knowledge and belief

WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report s frue to the best of

Signature of Registered Representative Date
Employment: Subcontracior
General Remarks:
OTHER REMARKS
EQP 2017C (2/2000) | ATTENTION WELL OWNER: FILE WITH DEED | 711072002 12:54

Page 1 of |




1 LoCATiON OF WELL

CLC O E T T

WATER WELL RECORD MICHIGAN DEPARTMENT

ALT 294

PA 1965 oF ]
PUBLIC HEALTH

M. SR

Fraztion Section Mo Town Range

Wil | 23 TOow | A

?:;An;;lww 5 W ..ﬁ?f-iad

e Qo

Add ross ]
f= ) o
Stfart address & City of We I Lecation ) /é,w.‘ 5}/\ i&“/
THECKNESS QEPTH TO
2 FORMATION BATTOM OF 4 we L— DE PTH: {CDI'I"PIe?ed Dare of q, p!atiun
STRATUM STRATUM / (

75

3 o 5 D Cable tool D Rofuy{ ﬁ.orlvan
(5’ 53 Holiow rad [ X Jetted [ Bored E} —

b USE; HDomnshc O public Supply O Industry
| lrrigation O air Conditioning (1 Commaercial

[3 Tost Weall D

T Gt Threadod [ Walded [} {Haight: Above/Batew-

cg_in. o iiﬁ Depth =surfuce z ft

_ }We:ghvw Sibs /b
a4 ——in. ta ——ft, Depth 1Drive Shoe? YesﬁNoD

8 SCREEN:

o /7

Bt Gauze fe 1 enmh_f?_g(/ g(’f_/_

Sat befween_f,zg ft. undﬁﬁ
F"nrmr_gs é 74 (%E ;’

g ST@[TIC}}IATER LEVEL

/ ft. below land surface

10 P"J&NG LEVéL bolow land surface

fr aff‘br,,ihrs pumping.. % -gpm.

ft after_. ﬁhrs pumpmg.___az:

\ 11 WATER QUALITY in Parts Per Millich:

from (Fe)_____ T | Chlarides {Cl)

Herdness

12 wet} HEAD\COMF‘LETION D i Apprnva‘

Ol Pitlass Adaptay ﬁnz“ Abov e
13 GROUTING: -
Well Grauted? (- ves B No

.

! materialt [] Neat Cement ]

‘ Depth: From ft, to ft,

14 saNITARY:

Nearest Source of possibla contaminasipn
_M_faul A._Direcﬁcn.m ypa

Well disinfected upon o:omplﬂionﬂ Yes No

15 Pump: LA .
Manufacturer's Numg_mﬁ_ﬂﬁm

Model Number. HP
- Length of Drop Pipe ._._ __ ft. capacity.... . O PM
K Type: L] submersible D
| Jat O Raziprecating

16 Remurks; elavotion, soutes of data. atc.
i

ADDED INFO. BV DRILLER, VTER NO.

#CORRECTED BY:

wxANDITION BY:

17 WATER WELL CONTRACTCR'S CERTIFICATION:
This well was drilled under my |ur|sdlcfion and this report is true

to the bost of myzknow|ed
-
Orfgy

REGISTRATWN (M«

D670 100M  6-66 T 20

GEOLOGICAL SURVEY COPY




MICHIGAN DEPARTMENT OF PUBL!C HEALTH

GrOTOGiEAT SuRvEY RO [' WATER WELL AND PUMP RECORD [k lale
) PERMIT NUMBER

1 LOCATION OF WELL
County X Township Name Fraction Saction Numbar Town Mumber Fange Number
- ; ‘ P "
1AL ~ VDG Y N -
Aot ] STHA £ VaSE v Ny 23 20 N/ 5 _Fw
Crstance And Direction From Road intersection 3 DOWNER OF WELL /?
£ 0esT 7 Tored 2a0Tin on Fodler sopn. Drve /\j%‘/’f’ﬂ‘/ J—Jj//q Z(’(f
g ross Caints Pl
E oo e . Adrrass LT R
B e les Toend {Aj€5| Ao Thiw b AV oj/fﬂ il Alndordy 1) /(/t 45735
LRI TN N O
Streel Adgdress & ity of Well Location \AL’-‘ { /_ Y™ N""l ¥ 1\ {7 J]E E(i Addroess Same A5 Weil Lo’é:anan’ D Yes
Loceie :mth XT in ST“U[‘ 1Below e j Lib Ske!czdipg, _ 4 WELL DEPTH ) D C.°’¥',E’\'f‘?"mn @New wall
E | i [ - !@é FT. ﬁD‘ ép ,éésu Cj‘é}l (] feptacement we
Lo— ..E. - g} — ,:, ,,J o ?‘Q 5 l] Cable toal D Rolary D Briven D Dug
| i |# ]_K.L B e ol M}Huw rod D Auges U Jetted D
c oyt S S = A N
S ol w_:ﬁ B J; 7:% ST T v N 6 1Sk ‘Domastic L] Type | Public [ tyoe 1 Public
! | i ) R o f :\i D Irrigation D Type lia Puhc D Feat pumy
SN LS S (A e aaadt
_E Tl : (_’-;hf.ﬂk-*ﬁ— & -s;h\_, [ 7estwen [ Type b Public .
A e - - =
! L I _L ;?: 'y 7 EASINE: Clce  [Mnreaasa : Height: Abowve/tcwee
I, 1 MILE ! mpidsllb D\Nelds!d [T /‘1; !
K Surtace L2
7 . THICKNESS | DEPTH TO in !Ong“ depth I mergh ey
2 FORMATION DESCRIPTION OF BOTTOM OF | Weight A2 fos./h
STRATUM | STRATUM d D H T It depth |
- —— - = e ] ropiped Dri 0 e amelar ! ;/
I/U/ U( / /(f] )L . ﬁ denth i Dove Shoe Yes
, f //}(( &E / ).’ f ' o —L "",j 4 e 11O - ft depih 1 ’:l Nuﬁri
[ 4 /;/(r} /gf* 8 SCREEN D NoL ‘Ep’stalied
"..
S i )Cz ’ /}(’K / s Type ﬁu’c"" Diameter 3 -
d'
/‘ e { 3 - Slot ey Leng(h
. vl {/ ‘r L4 )/4, s e 48 //\(} Sgi batwean @L ft.and _ Zg&
- : FITTINGS EEFK Packer || Lead Packer [_] Bromer Check
/ P/ s} r :')/"}'ﬂ(/( /Jf“ i N / [:l Blank ahove screen L 1 Other o
9 STATIC WATER LEVEL
— L C-j It below land surface [} Flow
10 PUMPING LEVEL: below 'and surtace
s — . ———— . ZCQL()QE afler chrg pumping a8t ,Cg’o GPM
fualtar . tws pumpingat ______ GPM
o 11 WELL HEAD o -
COMPLETION: D Pitfeds adaptar ngliﬁ above grade
Basemean! oifsal D Approved pil 1
?
e, 12 WELL GROUTED? [ e g{(es o 7(:’_‘) o _2ERD 1
— r_—l Neat cement B/Benmnile other . __
Az
. No of hags of cemant 3 L Additives )
13 Nearest source of possible coniamination
” < ]‘_ - X
i Typs \ZLP 24 Nistance 1t Direction __tAd
well disinfected upon complotion? Yas [:J Mo
Was old well plugged? D Yes D No
14 PUMP. m:ﬂled D Purp Instaliation Only
. Manulactiurer s name N
Model number e HP Valts
e - tength ofDrop Pipe ___ _ flcapseity . GPM
TYPE [[] submersibie [J et -
. L - FRESSUIRE TANK.
Manufacturer s nome -
USE A ZND SHEET F NEEDED _L Madel numbar _ Capacity Gallons
15 Remarks elevation source of dala etc 16 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drlled under my | mrlsdwllon and this reporl 1 lrue
to theebesi of my knowladge and belief A )
N d / £
z’(um;h /C/J//m, (/57D
: HEGI’E’;, ERED BUSINESS NAM REGIS ATIO'\[
Ll P
17 ﬂjOperators Nﬁ'f}ﬁ ) / Addrass }J/{,{q ﬂéjﬁ/ O(J ff»;\(,/ ,f/ ‘?J/J? /I( ,f\ /C/,//~ /
e // / (.«'(1/:’(:* 'f’? / /(/‘“/}f//if /'!/ ; n{"g‘ﬁl *”I/f*"’d"‘?”’"u Dala/v/(i) /QZ/

De7d 2/89 AUTHGRIZED REPRESENTATIVE
Authority: Act 368 PA 1978
Complation: Required
Papaity: Gonviction af a vialation
CLOTOUACAL SURVEY Cowy of any provision is a

misdemeanor.




GECLOGICAL SURVEY SAMPLE No { A ""j

jamy 33 1975

ENEN NN RN

WATER WELL RECORD MICHIGAN DEPARTMENT

ACT 284

County

! LOCATION OF WELL ]

PA 1965 E
PUBLIC HEALTH

Township Name
L)

LW»\._.J \SCO./L/

S1rl,m

[Histance And Direction from Road intursections

Y vrnils
b~ oan Ca—m:-:@ Al LRro

Iross & Cily of Well Location

Fraction Section Nur'wlser Tawn Numbor Rangc Numl:ur

W i ithd | ol "%

it & ol anndl f arons /‘-Jﬂ"&‘{z L)

R T seciion belaw “Sketenh Mopr

e

toMILE

I:__L,l_i}_:l i / /

et
e gE = . x M’;&L 6 USEﬁDnmusm D Public S.:l;p D |rdu<try ]

K

ZS 3 OWNER OF w=u.¢2 Z 2 *_,/U E -

Address

I <. M ,_naed,

4 WELL DEPTH: {camplaied) Date oFComplelion

o
]33 S LT
5 I_—_} Cable tool D Rotary [__] Driven [:] Pug
[} Holicw rod D Jenad A 1 Bored [:]___

[j|rrjgallon D Air Conditioning D Commarcial

[Jrostwen [7]

T CASING: Thread?% welded [_] l‘}-{eighl: AbovoerBalow

2

THICKNESS
FORMATION oF
STRATUM

- Bscrren: gf jﬂv\a T T Zov
Sondl v - Mronel B VLRV T2 ’.L’ZZJ _ ﬁ g

Diam
) | Surfaca_L Tt

DERTH TO . / ? i g{ﬂ"@ ;
BOTTOM OF %.\n to d __ft. Depth Ingm Llbs A ft

STRATUM i 1o e [t Depth | Prive Shoe? ves |__[ Nt»a

S ol 4G _’L(_Q_ . Length 'y 4 I

-

Sot Lvetwaenz_d_g ft. and | ft

ntmgs&‘-‘;’){"_? /(s-ﬂ (o "? ”F”%‘

G STatic ‘ﬁATER LEVEg }

-
}?5 .. fr. Below land surfaca

10 PUMPING LEVEL below land surface

Z‘&~~- fr m’tur“’_ ks punmping ___3{2 g.p.m

fr. aftor hra. pumping _____ - Qa2

11 WATER QUALITY in Parts Per Million;

[ran (Fe) . Uhiarides (1)

Hardness _ — Other

P2 WELL HEAD COMPLETION! [ in Anproved pit
m Pitloss Adopler [_-} 12 Above Grade

13 wei Grouted? [ | vos X no
E-:I MNeat Cament [m} Banlonite D ——

depth: TFrom ft. 1a fy

14 Ngarest Saurce of passible contamination

r e K
EQ foet Ai.% Dire:mionj: - Jvee
Weil disinfocted upon comnlotiond ] Yes [ ] o

15 puMP: [_—_l Nat instalied

. Marnufacturer 5 Name .d:ﬁ.x_u_ﬁ_ -
Madel Nilmbera 5&2 f_iy_ﬂ HP;% Valte ___a__m

Length of Drop Plpe_?i_ft. capacity GPM
Typal Submersible

[7] 1er [] &eciprocating

USE A 2N SHEET IF NEEDED

16 Remarks . elevation. source of data. etc.

ADDED INFO HY QRILLER {TEM NO.
*CORRECIED BYY Y

S *ADDITION 8Y (G

ELEVATION

-DERFH-TO-R —————
100M {Rev 12-G8) ek~ ,.)AQ

¢

17 WATER WELL CONTRACTOR'S CERTIFICATION:

ta the bost of my know|edps and befiaf
? e o

This well was drilled undar my jurisdiction and this report is true

1

REGISTERED BUSINESS NAME REGISTRATION NO,

Addrt.ss _/_g'_ %Mé_iw .
sagne:;gﬂ (/Zawﬁ _ Date 5“" 7~ ,7é

AUTHORIZED REPRESEMTATIVE

GEGLOGICAL SURVEY COPY




e e e g

TAXNO: MICHIGAN DEPARTMENT OF PUBLIC HEALTH PERMIT NG
WATER WELL AND PUMP RECORD 296104
1 L.OGATION OF WELL
County Antrim Township Name Fraction Section No Town No Range No
[T O, mmwm“ﬁ 1/4me4 25 TN -z
Distance and Direction from Road Intersection Star R : oW

3  OWNEROF WELL

200 £t South of Alba Rd Address
% mile East of Primrose Rd

Chrie and Karen Harvey

10266 Alba Hwy.

Elmira, MI 49730

Street Address & Gity of Well Location i Address Sama as Wall Location Q ves (] o

Locate with ‘' in Section Below Y Sketeh Map 4 WELL DEPTH: Date Complated | (] New Well

l \J 126G g ¢ 8’ og ;] Replacement Wel
: e 5 %Gabfe Teo! [1 Rotary Conven  [Coug

{; —— Hollow Rod @Augen’Eurad L] Jetted il
! 8 USE: %Housahold UlTtype i puskie  [Type 1l Public
1 Irrigation DType Jla Public DHeat Pump
Ol vest wolt (I Type i pustic ]
7 CASING: %bleel Elrhreadad Height: AboverBelow
Plastic | Welded Surtace:
2 FCAMATIONDESCRIPTION T;:“?:ES? a?,fﬁg’;fgg Uower
FTRATOM | sTRATM Diamater: 4 __in 1012_5__1: depth | Weight:_ 11.... s/t
in o ___ it depth
ttop sell i 1 BORE HOLE: [ tive Shoe
red sandy_ cravel 8 7 Diameter: nte Nt depth DShale Packar
. in. to ____[t depth
white sand 43 30y Soreen Cdnotmeaies [laraverpecked
red sand‘y- gravel 10 40 T)‘F)e,,._st.ainle&s- Si:.e&l_ Diameter _____3.__ S
- S|UU%E 10 . Langth: A_£t, _
white gandy gravel 60 100 |  setBewesn 125 fed __12Q . &
FITTINGS:  [XIK Packer [ Bromer Check
medium brown water sand & gravel 29 129 elBiank Above Soeon 33, n. Oter

9 STATIC WATERLEVEL:

i __3625_ It. Below Land Surfage ] Flowing
B - 10 PUMPING LEVEL: Bolow Land Surface
Lo i ) | B _v Aher hrs. Pumping at e GPM

e ‘ L Piunger [ matter () air i Test pump
11 WELL MEAD COMPLETION:

-, _ Pitless Adepter % 12' Above Grade
. - L] Basemen: Offsot Wall House ™
12 WELLGROUTED? (e [dves Fom __ w1
@ MNeat Cement D Bentenite D Other_____ . -

Nc. ofBags 3. _ Additives_____ — —
13 NEAREST SOURCE OF POSSIBLE CONTAMINATION:

— | T‘.«'pem__sept,ie_ Disance _ g It Direction East—
Type_ Distance k. Direction___

USE A 2MD SHEET IF NEEDED :
15 ABANDONED WELL PLUGGED? @ Yos [ No 14 PUMP: D Not Installed D Pump Instaltation Only

. ) Manufacturer s Name P .
CasingDiameler __ in Depth ft Model Number LME}CEI& HP % Volis_Z 0
PLUGGING MATERIAL: % Neai Cemani L] sentenice Slurry lengihof Drop Pipe __ 120} ft Capacity 12 _ GF M
{1 cementBentonite Slurry Conarete Grour L] Bentonia Chips e [elswmersile [llet [ Other_ ___ _ _.
No.otBags 2 . CasingRemoved? [ ves [l no PRESSURE TANK: ;
16 REMARKS: (Elevation Sourco of Data etc) Manufacturer's Name___ Amtrol :
Modal Number_fJX202 . Capacity Galflone_2()

15 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and 1his report is true 10 the heat of my
knowledge and belief

17 DRILLING MACHINE OPERATOR:

~ ' W M Drilling 0193
DEmployee [] Ssjbconlractor _OWNER stlgsniausﬁgsfniﬁ Well ri ~0g AEGISTAATION NO.
Name,. 7/.% S N VRN o Y Address. | 72 Hayes Tower Rd Gaylord, MI 49735
GW-2-228 903 v kN

Signed 7 __oae_5/8/96
AUTHCRIZEQFAEPRERENTATIVE

Aulhodty: Act 368 PA 1973

atian: Regulred

L
(‘JE,(:‘]C)(:K:!“ SURVEZY Op\( Fanaity: Convietion of a vielation of lnyprovlt\an? % 2 mitdemanar,



MIC HlGAN DEPAH TMENT OF PUBLIC HEALTH
GEOLOGICAL SURVEY NO

WATER WELL AND PUMP RECORD L—Lhu u—! [J—Lu

PERMIT NUMBER

LOCATION OF WELL

6unr f‘ Township Name Fraction Sec!ién Nurnber Tewn Number Range Numbart
w—“ Se——
/5//?/ /i i 5 749’}“ ARy, ¥y ws | ST mw

"Distance And Direction From Road ©f uer:ecnon 3 OWNER OF WELL:

O A O (05 4 o Randy Ramsey
- AJAD Willowbrook Cr.
Mancelon&,MI 42659

Streat Addrass & City of Welf Localion Address Same As Well Location? U Yes E‘JL Mo
Locate with "X" in Section Below oo . ; 1 —
,' ——J'rr Sketzh Map: 4 WELL DEPTH Date CI(Jrgl}:\l,et:ad\rmP , B New Well
T T 7
l ! ! _ZO FT i f /y 7} ] Replacement Wall

— i Rl it 6 [__-! C_ab!e taot D Retary D Diiven D D\gi
| D Hollow rod I_?Augar } D Jetted [:l i

H
i | U
Wi — - -4 — - JE
| | | 1 B USE. EDomnsuc D Type | Puptic E Type |} Public
| | | D irigation D Type lla Public D lHaat pumgp
S e e e R
k ; | . [FTest won ] Type ib Public 'l
S R T J__

7 CASING: gsmcl [X Threaded }Helgm Abova/Balow

. Y Diameter
i-+—-1 MILE —-—-——-—-—4 - Plastic DWered

: I surince _ft
THICKNESS DEPTH TO _in o H depth |

2 FORMATION DESCRIPTION OF BOTTOM OF ) | Weight - Ibs fht
STAATUM STRATUM in. o 5“ depth |
T — - Grouted Drill Hole Diamester .
544/ OL ?& 6)70 0 o fE depth i Orive Shoo L ves
o » o 110 L dapih E [j No

8 SCREEN

 water sand de | /l6 | . & s i

Diameter _

- ~

Slol/Gauze f,_ q, Length f/ '}Z;—z’ X
™

- 1 581 between _lf.) g ft and jﬂ y ft

! FITTINGS: m K-Packer D Lead Packer D Hramer Chack

[ miank abeva screen —__f1 Other .
S STATIC WATER LEVEL:

- ] It halow fand surface [:I Flow
10 PUMPING LEVEL: below land surface -

_ ft afar _. hrs puraping at Jﬁ GPM

C Pt oahter hrs pumping at . e BF M
T 17 WELL HEAD ; -
COMPLETION. umass adapler [j 12" above grade ;
Basemneant offset D Approved pil H
2 WELL GROUTED?
! p D Mo [;E Yes From _______to.___ f1

D Neat cemant WBemomm [:] Otherﬁcz{M

No. of bags of cement __. Additives
132 Naarest source of posmb!e contarnination

Type .. ® ’L— Distance _JZ’_‘QL Diraction /"'/_i

Well disinfacted upon completion? m Yes L—J No
Was old welt plugged? ] Yes [ No
14 PUMP:

D Nat nstalled I:] Pugp Instaflation Cnly i
. Manufacturer s narne /L/VJ / & r) ‘

Model number ___ é__ Volis 3_2_0

Length of Drop Piga e 1t raproity S e /D ,,,,,,, —GBPM i
g

TYPE: & Submersibie Jat
- : ] PRESSURE TAMK 0
Manufacturer's name
USE A 2ND SHEET IF NEEDED Model number Capacity Gallons

This well was drillad under my jurisdiction and this report is true

to the best of my knowledge and helief - |
Jacl 5 e ll_Julling /€17 ;

A REG/STERED BUSINESS NAME REGISTRATION NO i

17 Rig Qperator's Nama; / Addrass l" /J i

> o Signad . Date "5 ‘-__Zs__ _ﬁ_\ H
267d 289 ’// TTHORSED REFRESENTATIVE i

i
15 Remarks elevation squrce of data sic 16 WATER WELL CONTRACTOR'S CERTIFICATION: !

Authority: Act 388 PA 1578

Compleation: Requirad ;

Penalty: Convielion of & violation i
LN OO SURVEY Oy of any provision is a |

misdemeanar



WATER WELL AND PUMP RECORD

s Compigtion is required under authority of Part 127 Act 368 PA 1978
Well ID. 05000000800 Failure to comply is a misdemeanor.

Tax No: 05-13-024-008-20 { Permit No: 00-265 [ county: Antrim Township: Star
Fraction: Section: Town/Range: |French Claim| WSSN:
SWY¥ SWY NWY 24 30N 25W
We" |D - 05000000600 Distance and Direction from Road Intersection: 4/10 MILE SOUTH OF C-42
Elevation
! Well Name:
Latitude: 44 98354657 Well Owner. Harvey Britton
Longitude” -84 86856011 Well Address: Owner Address:
3455 PATTERSON ROAD 5765 OLD ALBA ROAD
GAYLORD Ml 49735 b
Drilling Methad: Other Pump Installed: Yes Pump Installatian only- No
Well Depth: 113.00 ft. Well Use: Househald Pump Instaliation date: HP: 075
Well Type: N_@W Date Completed: 7/22/2000 Manufacturer. Goulds Pump Type: Submersible
Gasing Type: Stesl - black : Model Number. 105805422 Pump Capacity’ 10 00 GPM
Casing Joint. Welded Length of Drop Pipe: 104.00 1d of Well
Diameter: 400 in fo 109 00 ft depth engin ot brop Fipe. : ot e

Diameter of Drop Pipe: Unknown in
Draw Down Seal Used. No

Bore Diameter 1. 7 00 in to 113 00 ft depth Pressure Tank Installed; Yes
Bore Diameter 2:
Bore Diameter 3:

Pressure Tank Type: Unknown

Height: 1.00 ft above grade Manufacturer: Goulds
Casing Fitting: None Model Number : V-80 Tank Capacity . 9999 Gallans
Pressure Relief Valve Installed | No
Static Water Level: 87 00 ft Below Grade{Not Flowin . _ . Depth to
Yield Test Method: Test purmp ¢ 9 Formation Description Thickness Bopttom
Measurement Taken During Pump Test: Brown Sand Medium '20.00 20.00
88 00 ft afier 100 hrs pumping at 18 00 GPM Brown Sand Medium W/Gravel 20.00 40.00
Yellow Sand Medium WiGravel ’ 20.00 50.00
Light Brown Sand Medium 27.00 §7.00
Abandoned Well Plugged: No Light Brown Sand Medium Water Bearing 11.00 98,00 f
Reason for not plugging Well Light Brown Sand Coarse Water Bearing 15.00 113.00 1
Abandoned well ID: ) :
Screen Instalied: Yes Well Intake:
Filter Packed. No
Screen Diameter: 300 in Length: 400 fi
Screen Material Type' Siainless stesl-wire wrapped
Slot: 10.00 in Set Between 10900 ff and 113 00 #t
Blank: 050 ft Above
Fittings:
Neoprene packer
Well Grouted: Yes Grouting Method: Unknown
Nc of Bags: 5 Additives: Other Geology Remarks:
Grouting Materials:
Bentonite slurry From 500 ft fo 99 00 ft
Well Head Complefion: Pitless adapter
Contractor Type. Water well drilling confractor
Registration Number: 817
Nearest source of possible contamination: Business Name: K&T DRLG INC
Type Distance Direction Business Adtdress:
Sepfic tank 7300 fi Northeast WATER WELL CONTRAGTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true to the best of
my knowledge and belief

Drilling Machine Operator Name: KEN KOSCIELNIAK
Signature of Registered Representative Date
Employment. Employee '

General Remarks:
OTHER REMARKS Drilling Method: AUGER/BORED Additives: EZ-MUD

QP 2017C (2/2000) [ ATTENTION WELL OWNER: FILE WITH DEED 21472002 08118

Page lof 1



BEQ.  miCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAX NO: WATER WELL AND PUMP RECORD PERMIT NO:
Completion is requdred under authority of Part 127 Act 368 PA 1978 3 — ‘D
T LOCATION OF WELL Faiure to comply s a misdemeanor q - \5 &
Count 7‘_ Township Name 7L Fraction N }Saction No Town No Ranga No,
Arf (| m e & bV o R/ o

Distance and Direciion from Road Intersacton

Strept Address & City of Well Localion

3 OWNEROFWELL nale Gates
0 Aff Pimtbel = /i' oA QL A 9991 Primrose Rd.
Bimirada,MI 49730

Addrass Same as Well Location  [id] Yes i. Ne

Locate wih x in Section Below

Skatch Map 4 WELL DEPTH:

Date Compieled [B Maw Woell

»
[ ! [ [én fl. ? .’g i {1 Reptacemant Wall
S SR, S 5 [jCabie Tool [ Rotary [ oerven Cioug
w K | t ! . [ Haliow Rod @ Auger/Bored ] seted d
S S
T ‘ 6 ust: lrousencid [JType t Public [ Type M Public
SR T IR T 1 (M iigation [ Typo ta Public () Heat Pump
I l Clrest wetk Tvype b Puotie (] L
* N ' . ; .
- ot o] 7 CASING: el steel [ Threades Heigns AboveBalow
ﬁ Plastic E]Weldad Surtaa: 2 fi
2 FORMATION DESCRIPTION THICKNESS E%?%’:}gf Domer
STRATUM. | STRATUM Dlameter: & B in w ___n depth Weighe lhgilt
) ’ in to____ i depth
—‘5 A (72 I %’0 / 7P, BORE HOLE: (] owve shos
Diametar; 2 _now_ dt depth [ srate Packer
[ f } GZ _ dnota_ ftdepih
wAltr SAn a0 / 60 8 SCREEN: [:l Not fnstalied [ ]Gravel- Packed '
o G S~ Dmem [
SlovGewze Za PO Y1y L i
soBoweon_J L& wad fEO &
FITTINGS:  [W]K-Packer (] Bremer Ciweck
D Biank Above Screen _ It. Other
bt g 9 STATIC WATER LEVEL;
[N - o~ .
e o £ ft. Below Land Surface | Fierssing
‘;E % fw "
o T 10 PUMPING LEVEL: Below Land Surface
- £33 R G T : _.h After _ hrs, Pumping az ) _GPM
N~ had o N — 6\
Lo oo E} Plunger O Bﬂiler (] air m Test Pump

Land * g 11 WELL HEAD COMPLETION:
oo o . ) [z
L s g_“g ,EE Pizlass Adapter 12" Abowe Grade
" qé : i1 Basemant Offsat [ wail House
— : XY
e e 12 welLarouteD?  Dlno [Hves  From to 1t
i—?% s £ 1 Neat Cement waanmnﬂe / £ omer o
b SEF K (4

No. of Bagsvi‘__‘ Additives_ " ¥

.74

Typa_t f !
Type ..
USE A 2ND SHEET IF NEEDED .

13 NEAREST SOURCE OF POSSIBLE CONTAﬂN#TiON

s'c,_ Distance é_a__ #t. Dreclion__
. Distance & Crraction

15 ABANDONEDWELL PLUGGED?

14 PUMP: [ Not installed [ ] Pump tnszttation Oty
¥ Mo
Ll ves (] Manufaciurer s Name (Q@f 45

18 REMARKS: (Elevation Source of Daia elc)

i1 D )
(;asmg Diameter __ ___in Splh I & 1 ) Modal Number____ _RP Volis éﬂd
LUGGING MATERIAL: Neal Cement il Bentenite Slurry Length of Drop plpeJ,ﬁ f & Capad LQ___GP M

] GemenvBentonite Stucy [ concrete Grout L] Benianite Chips TYPE: Submersibls [ Jet [ _joer

Mo.of Bags_ o Casing Removed? L] ves [ ] No BHESSURE TANK:

Mardaciurer's Name_ C‘ ,4_[_@1:
Model Number __

— iﬂl? A Galns____

&Employ

Name

17 DRILLING MACHINE OPERATOR;
D Subcontractor

knowledga and bellef

REGISTER;D E‘USINJSS N%E

Ll @a- 54 [1  Addess__

o
V

Signed,

GEODLDGICALASURVEY COPY

el cm e kel ek, dr ey o, skl spomAi bkl ettt ;o L i i,

18 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled undar my jurisdiction and this report is true to the best of r\ny

£l 7

[ ia;:sfﬂ.u\'noﬂ NO.

W.‘_.. ) _mmﬁj.P
AuTHORIZED AE TIVE

EQP 2017 (12/96)



BEEL  MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAX NO: )
05~13~014~007-00

WATERWELL AND PUMP RECORD
Complatlon is required under autherity of Part 127 Act 368 PA 1878

H LOCATION OF WELL

Fatlure to comply s a misdemeanor

PERMIT NO:
A99-59

County Townahip Name

Antrim Stay

Fraction

Sl e SE s adia

Town No.

30 A

Saction No

14

Range No.

o

Distance and Ctrection lrom Read Intersection

Stsel Address & City of Well Location

10303 Alba Hwy.

3 OWNEROFWELL
Addrass CHIPPA, MIRE
10303 ALBA HWY.

ELMIRA ML 45730

Addrass Same as Welt Location Yas i No

Locate with x in Seciion Below

S B

Sketch Map & {.,L:
X <!

(1 miow Well
E Raplacerment Well

4 WELL DEPTH:

/A7

Cale Completed

it. 5 qgﬂ‘?

— 4 ——
[
I

£

}..M.-.__- 1 ;,:1_5 '-“"";""—"«{mpﬂm é: - '.'{:3\

ot

[ 2N

[ Rotary
@ AugerfBorad D Jested

5 DCanle Tooi
{3 Heliow Rod

Closen  Toug

6 USE: [Asousenoid [JType i Public [ Type 1l Puglic
D{mga!ion DTypa [ta Public DHsatPump
[ rest welt [ Type i Public [

2 FORMATION DESCRIPTION

THICKHESS
oF
STRATUM

SAND AND Cehvel

(a9

7 CASING: @Sieﬁ! [E'Threaded
T praste [] walded
Clower

Diameter: _ &  in

in

Heightt Abova/Tielm.

Surizse: z fl
Woight // = jpah

Crwee Shos
Shisia Packer

o fA5h depﬁ

w_ .. ft depth

w f3Pn depth

W0 ____ It dapth

BORE HOLE:

Diameter: 2 in

in.

8 scrEEN: [ Not wistatted = [ravet Packad
Tyre TEILL Cap, Diamem___R !0
SlovGiawda_ o _lenge_ &t
Setaatw_een__lai_, e and_L;t;g_'_,._,ﬂ
FTTINGS:  [AK-Packer

[] Bremer Cruack
tABlank Atove Screen _ /.

RECTEv ey
SCH aepy lli

jI HIPH
T

T 'HHH.:\ .h!

AT

o B oo 3B
9 STATICWATERLEVEL: )
__2 72 BelowLand Surface

PUMPING LEVEL: Below Land Surface

. [a 5 ft After_ £ _ hrs, Pumpinga
D Plunger [1gailer {j Alr

D Frowing

_GPM
E‘Test Pump

MAY 27 1999

WELL HEAD COMPLETION:
E Pitless Adapter 50,{;’;
D Basaman: Offsat

0 12 Abowe Grads
(1 wel House

DNO QYes From /#5100 o ft

WELL GROUTED?
D Neat Camant [Z Bentonite D Cter _ ___

No ofBags._ 7 Additives & 2 - At ATy .

USE A 2ND SHEET IF NEEDED

NEAREST SOURCE OF POSSIBLE CONTAMIMATION:
Type . Distance g4,  _f Dvection &

Typa  Distance ft. Cirection

ABAMNDONED WELL PLUGGED? D Yos No
Casing Diameter __ Depth I |
PLUGGING MATERIAL:

] Noar Comert
(] CemenvBentanhs Slurry [1 Concrete Growe
No.ofBags ___

15
in

(7 Benicnite Slurry
[ suntonite Chips

D Yes D Mo

Casing Removed?
16  REMARKS: (Elevaton Source of Data ete)

| Pump Insmdation Cnly
S— TV

Volts A H
_GP M

PuMA: ] Not Instalied

Manufactrer's Nams, QOU-L' Ip) LY
Modg) umber m HP_/f /
/ﬂenﬁa Grop Pipe J/5 ft Capacity

Submersible []Jez [:lomr_

PHESSUF\E‘IANK.
 Alexcon)

Manufactres's Nama,

Model Numes_Laf &7 = 2% bdn  Capecity. £ f _ Gallone g0yl ®

14

r

DRILLING MACHINE OPERATOR:
HEmpones (] subconracier

salsky /L

Name

wledge and baelief

" RUTHORZED REPRECENTATIVE ©

_J_&MATAuc

18 WATERWELL CONTRACTORS CERTIFICATION:
This weli was drilled under My jurisdiction and this report i3 Wue 10 the best of my

e A2 Y

ASHSTRATION HO.

t{_,wwv,u.#?é_uuﬂ
Date -5 - f‘ 8 . ??

GEDLOGIGAL BURVEY COPY

S A -, i ——— o, i sk,

D e S P PG U R P

EQP 2017 (12/96)



et am—mp Al At b i R W S e e a2

DER. \ycHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

TAX NO

3. LOCATION OF WELL

DRINKING WATER & RATNOLOGICAL PROTECTION DIVISION

WATER WELL AND PUNIP RECORD
Completion is required under authority of Part 127 Act 388 PA 1978
Failura to comply is a misdameanor

PERMIT NO:

Q9524

Township Namejr

Cou:tjfﬂf\:xl\j m

74 F

Fraction
& Ky

] Town No _Hanga Mo

114 .Simg " 3%

Distance and Directlon from Road Interseclion

oA CHE&

Sweet Addross & City of Well | ocation

5 &

OWNEROFWELL {4/ (X {‘de pr ‘M ¥h5e.
Addreasl@j??ﬁjbﬁh‘wyt 05

Eimira M14973€

Addrass Same as Well Location m vas L No

Lacate with 'x'Nin Section Beiow
b

SV RO M T

o,

— T T T —\'

SN W S S

| | X | l

~|

.

! 1 HLE ;

Sketch Map

WELL DEPTH:

109

Mew Wall
Replacement Wel{

Date Completed

Tt =77

O Rotary [:1 Cxiven [j Dug

m Auger/Bored (1 setted

D Cable Tool
[Jroow Red

use: Kl Housenotd [l Type i Puntic [} vype Il Pudlic
irrigation DType Tla Public DHaas Pump
I rest wott O Type lib Publle 1

2 FORMATION DESCRIPTION

THHCKNESR
CF
STRATUM

DEPTHTO
BOTIOM OF
STRATUM

G f A b

&5

&5

WA?L&‘; S o

as

[ 10

‘casing: B steer [H Threadad

Hedghi: Abgve/Below
Suriang; it

Plastic D Weldad
DOlherWWJ_

e
) ‘,{ . w0l 0 it depth
in 1o It depth

BORE HOLE:
Dlamater, __ ta LtQ_lr depth
o f1. depin

Dlametar: Weight: . Iba At

[ erive Shos

__in. { Tsnalo Packer

in.

sCREEN: [ ] Not Instaited D araverPack

ed
Typer e .. Driameses ‘?/ " _
SovGaze _ _JEO lonere___ L

SetBetwaen ___ v nad f@F
K-Packsr

FITTINGS: [ 8remer Crack
[Tatank Above Scraen & Other

-

-

STATIC WATER LEVEL:
j:fl. Below Land Surface

] Flowing

PUMPING LEVEL: Belowit Land Surface
_ ft Anerh_,_/ hrs, Pumpirg at

B & crm
3 Plunger [ ] Bailar O ar

Teat Pump

e

&

11

=13

HGTDEFT e 7 1
P U Gy

Fa

WELL HEAD GOMPLETION:
@ Fhless Adapter
[ Basament Cffset

[T 12 Above Grade
E] Welt House

Of"[r‘ i

LA T

Y Y890g

.WELLGRCUTED?

D No @ Yes
[] MNeat Cament D Benlonite
No.ofBagsAj,_ _ . Addiives

From to #

ED!her____ e
STt

T e
N{brﬁrd, i

Oltgicnr i+
Sround iy, 2O riregiey g

13

WEIT iy 7 Sorsien
USE A 2ND SHEET IF wezoun KoK Lith

L

NEAREST SCU Cg OF POSSIBLE CONTAMBNATION: M

Type_ % & 1 & _ Diswance Q & Directlon o
Type___. ... Disrance £ Direction

ABANDONEDWELL PLUGGED? [ Yes [ e
Casing Diameter ___ Depth &
PLUGGING MATERIAL: U] Naar Comerd

[] CementBentonhe Shiry
No.of Bags

in

D Bentonita Slurry
[ concrete Grout 1 Benionits Chips
Casing Removad? Ej Yes D No

REMARKS: (Elevation. Source of Data ele)

PUMP: ] Not Insigflec il P;rnp stallaton Only
Manufaclurer's Name g

Model Numbar HP Vol ad
Length of Drop Pipeﬁiy__é___w It Capamy_!_flz GP M
TPE:  Xlsumersible [liet (Jomer
PRESSURE TANK:

Manufaciurer's Name

 f

V

ModeiNumber_____ . _.

__ Capacky_ ___ (Galfions

ORILLING MACHINE OPERATOR:
O Employee [ subcontractor

Name 7;{?_@_(?_&&-: S

r—

18 WATER WELL CONTRACTOR'S GERTIFICATION:
This well was drilled under my |urigdiction and thig roport is true 1o the best of my,
knowledge and balief

/At‘«' Kfj e

Qi liaa L6717

GEDL DGIG

Address_

REGISTERED BUSINESS NAME

7 Elbmits

A SURVEY COPY

AEGISTRATION NO.

Dase ?"‘"(90 "f?‘?

EQP 2017 {12/96)

e




L\' i 7

— {layned> nortuern comeany
T & “ g IMCORPORATED
- INDIANAPOL.
] TEST 15 o MISHAWAKA « LANSING
kX PERMANENT Job No. _=732636
WELL LOG No._l . crry  ALFA County__ ANTRIM
Owner.  AMERICAN CENTRAL CORPORATION Township_ STAR
Recﬁon.._l,ﬂ,_mw‘ _
Location State MICHIGAN
From Land Description 1500 Fast & 2500' Nerth §.W. Cor. Sec. 13.
From Strest or Road NE v NE vy W
FROM NATURAL GROUND LEVEL
FORMATION FOUND — DESCRIBE FULLY Deptile | Daphle | idnem | St
s I Stratem Stretum Stratum Lw:r )
Sand 0 23 23 '
__Fine gravel & sand 23 26 3
Coarge gravel & sand ' 26 57 31
Clay & gravel . 57 61 4
Clay very little gravel 61 69 8
Clay & gravel 69 81 2
Gravel & some clay 81 86 5
Clay & gravel 1 1n3 17
Coarse gravel very little clay 103 105 2
Coarse clean gravel 195 136 31 25'f-4ﬂ
Clay & gravel 136 143 7
R
IR R

CobleTool ____ Rotary __._X . lefting oo
Hole ___._ 158 ._'"Dio Drilled by:

Reverse Clrc. _ Buck jr(
Rotary Hole Grouwed: Neat Cement ____ . __ Drilling M F

Cus]ng[Qié "OD From_.. =6 “ebove ground ta_30-3 feat below ground. Weight ____41  Pounds per foat
Screen ... "' Setfrom 15— 1o 135  feet Maked OHNSON Type S.8.slot__,030
Pumping test > 500 GPM drawdewn lo 50, et after _ 48 hours pumpi

Date Completed ___ 9/17/70 Driller C.P . JOHNSCN ‘ , 5 ; )ﬂ;_.___.____




GECLOGICAL SURVEY NO .

LOCATION OF WELL

WATER WELL AND PUMP RECORD

MICHIGAN DEPARTMENT OF PUBLIC HEALTH '

L] T

PERMIT NUMBER

}“?/1/ R 1m

T”“”"?"’}’m-

Fraction Town Number

Saalign Number ftange Numbaer
A ﬁ y
AR oy, 0 NS E/W
Dislance And Direchon From Acad Lmer:,acuon 3 OWNER OF WELL:
O O /5 DZ Randy Ramsey
AL340 Willowbrook Cr.
Mancelona,MI 49659
Streal Address & Cily of Well Locaton Address Sama As Well Location? D Yes E\} No
Locate with "X™ in Sachon Below 3 . W P —
: ? : Skatch Map 4 ELL DEPTH Da:q fi‘an;ELarlechM ; B Newr Wall
LX | | i / 0? L | ‘5\ /f ?j ] Repacement wal
- JI' - —-: - —;-—- — 5 D Cable ool D Ratary l:l D-ver [:] Dug
| | J 1 #oliow rod L& auges [] sesiad ]
Whm e - 4E ;
| ) | T & Use: wDomosnc [ Type § Public 1 rype 11t pubiic
| | i . [ trrigation [J tvpe na public ] Heat pump
e Dt St i B B i i
| ’ | _L [l Tastwelt [ Type i Public |
SN N ) 7 CASING. gs:ml (X Treadaa ‘T Height Anova/Bolow
s i3 it e Flastic [:]Weldsﬂ | Surfaca &
THICKNESS DEFTH TO Jin to . ft dapih |
2 FORMATICON DESCRIPTION oF BOTTOM OF . | Weight —Ibs /R
STAATUM STAATLM n. o - fi. depth |
GTOUled‘Drill Hale Diamester | Drve Shos El Yos
544, Z 70 ?0 in 1o __ Tt depth
. to It depih : L) wo
[7/ a 8 SCHEEN: [3 wot Instatled
Woa Xer SAv o /0 g \5 , ’
f Typa Diamatar
Slot/Gauzo ___jaqé Langth :{ fw X
Set hatwaen ft and "
FTTINGS: [Ef K-Packar D Load Packer E Bramer Chock
D- Blank above screen _______fL, Othar .
9 STATIC WATER {EVEL:
1t below land surface [] Flow
10 PUMPING LEVEL: balow land surface -
ft alier L hes pumping ot & GPM
e CfUoafter hes pumping at GPM
-vl4 .
ﬁ% 1 \éMOE&lE’FEE'?gN WP\’tless adapiar [ tz* above grade 1
=+ (7] ' ':] Basernant offaat D Approved pit ‘
L 12 WELL GROUTED? 1
=] ;'-5"; m Yas From e 1t
By
e T -
Doy, il [J Neat cement waemonim ] ower Whd
e B
=2 o :-? No. of bags of camant Additives
8] 13 Nearast source of posmh!a contaminatian
Cﬁ. Type .2 & 4 5-' Dlstancem Swrsclion /4"{______
e
o wall disinfbcted upen complation? E Yos g Mo
e Was ofd well plugged? Yes | No
14 PUMP: B Nat installed -3 instaflat-on Cnly
Manuiacturer s name Q/UUJ ‘
Modal numper HP_X& Valis __a_AlL_ .
Length of Drop Pips mﬁ f1. capacity _/_Q_______M,_ GPM i
TYPE (M submersivia Jet
PRESSURE TANK 0
Manufacturer s namae . |
UGE A ZND SHEET IF NEEDED Modal numbier Capaciy Gallons
15 Remarks elsvation saurce of data atc 16 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report 3 rue
ta the best of my knawladge and haliet /{ / .7
Jaell 5 well Juillirg
at REG/STERED BUSINESS NAME REGISTRATION RO
17 Rig Operatar’s Namo: / Addrass £ owm A |
A
. )
- A Staned
£e7d 2/68

THORIZED REPAESENTATIVE

_ ome G/ T

Autherity: Act 383 PA 1978
Completion: Reguirad
Penaity: Comviction of a violation
GEOLOGICAL SERVEY COPY

of sny pravislon is a
mimdemaanar






